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ABSTRACT
We present carbon and oxygen abundances for 941 FGK stars—the largest
such catalog to date. We find that planet-bearing systems are enriched in these
elements. We self-consistently measure NC/NO, which is thought to play a key
role in planet formation. We identify 46 stars with NC/NO ≥ 1.00 as poten-
tial hosts of carbon-dominated exoplanets. We measure a downward trend in
[O/Fe] versus [Fe/H] and find distinct trends in the thin and thick disk, sup-
porting the work of Bensby et al. (2004). Finally, we measure sub-solar NC/NO
= 0.40+0.11−0.07 for WASP-12, a surprising result as this star is host to a transiting
hot Jupiter whose dayside atmosphere was recently reported to have NC/NO ≥
1 by Madhusudhan et al. (2011). Our measurements are based on 15,000 high
signal-to-noise spectra taken with the Keck 1 telescope as part of the California
Planet Search. We derive abundances from the [OI] and CI absorption lines at
λ = 6300 and 6587 A˚ using the SME spectral synthesizer.
Subject headings: catalogs — stars: abundances — stars: fundamental parameters —
techniques: spectroscopic — planetary systems
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1. Introduction
After primordial hydrogen and helium, carbon and oxygen are the most abundant
elements in the cosmos. Life on earth is built upon the versatility of carbon’s four valence
electrons and is powered by metabolizing nutrients with oxygen.
The prevalence of carbon and oxygen gives them a prominent role in stellar interiors,
opacities, and energy generation. As a result, studying their abundances helps to reveal the
nucleosynthetic chemical evolution of galaxies.
The interstellar medium is thought to be enriched with oxygen by Type II supernovae.
Taken with iron, which is produced in both Type Ia and Type II supernovae, oxygen
provides a record of galactic chemical enrichment and star formation rate (Bensby et al.
2004). It is well known that stars synthesize helium into carbon through the triple alpha
reaction. However, it is still unclear which stars dominate carbon production in the galaxy.
For a discussion of the possible sites of carbon synthesis see Gustafsson et al. (1999).
The ratio of carbon to oxygen (NC/NO) is thought to play a critical role in the bulk
properties of terrestrial extrasolar planets. Kuchner & Seager (2005) and Bond et al.
(2010) predict that above a threshold ratio of NC/NO near unity, planets transition from
silicate- to carbide-dominated compositions.
We present the oxygen and carbon abundances derived from the [OI] line at
6300 A˚ and the CI line at 6587 A˚ for 941 stars in the California Planet Search (CPS)
catalog. We compute the abundances with the Spectroscopy Made Easy (SME) spectral
synthesizer (Valenti & Piskunov 1996). Using SME, we self-consistently account for the
NiI contamination in [OI] and report detailed Monte Carlo-based errors. Others have
measured stellar carbon and oxygen before. Edvardsson et al. (1993) measured oxygen in
189 F and G dwarfs, and Gustafsson et al. (1999) measured carbon in 80 of these stars.
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More recent studies include, Bensby et al. (2005), Luck & Heiter (2006), and Ramı´rez et al.
(2007). However, the shear number (15,000) of CPS spectra give us a unique opportunity
to measure the distributions of these important elements in a large sample.
2. Observations
2.1. Stellar Sample
The stellar sample is drawn from the Spectroscopic Properties of Cool Stars (SPOCS)
catalog (Valenti & Fischer 2005, hereafter VF05) and from the N2K (“Next 2000”)
sample (Fischer et al. 2005). We include 533 N2K stars and 537 VF05 stars for a total
of 1070 stars.
We adopt stellar atmospheric parameters for each star from VF05 and from the
identical analysis for the N2K targets (D. Fischer 2008, private communication). These
parameters are: effective temperature, Teff ; gravity, log g; metallicity, [M/H]; rotational
broadening, v sin i; macroturbulent broadening, vmac; microturbulent broadening, vmic; and
abundances of Na, Si, Ti, Fe, and Ni. Metallically includes all elements heavier than helium.
A star’s abundance distribution is the solar abundance pattern from Grevesse & Sauval
(1998) scaled by the star’s metallicity. Na, Si, Ti, Fe, and Ni abundances are computed
independently from [M/H] and are allowed vary from scaled solar [M/H].
2.2. Spectra
Our spectra were taken with HIRES, the High Resolution Echelle Spectro-
graph (Vogt et al. 1994) between August, 2004 and April, 2010 on the Keck 1 Telescope.
The spectra were originally obtained by the CPS to detect exoplanets. For a more complete
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description of the CPS and its goals, see Marcy et al. (2008). The CPS uses the same
detector setup each observing run and employs the HIRES exposure meter (Kibrick et
al. 2006) to set exposure times, ensuring consistent and high quality spectra across years
of data collection. The spectra have resolution R = 50,000 and S/N ∼ 200 at 6300 and
6587 A˚. This analysis deals with three classes of observations:
1. Iodine cell in. For the majority of its observations, the CPS passes starlight through an
iodine cell (Marcy & Butler 1992), which imprints lines between 5000 and 6400 A˚ that
serve as a wavelength fiducial. We discuss how we remove these lines and their effect
on oxygen measurements in §3.4.
2. Iodine cell out. Calibration spectra taken without the iodine cell.
3. Iodine reference. At the beginning and end of each observing night, the CPS takes
reference spectra of the iodine cell using an incandescent lamp.
3. Spectroscopic Analysis
3.1. Line Synthesis
We use the SME suite of routines to fine-tune line lists based on the solar spectrum,
determine global stellar parameters, and measure carbon and oxygen. To generate a
synthetic spectrum, SME first constructs a model atmosphere by interpolating between
the Kurucz (1992) grid of model atmospheres. Then, SME solves the equations of
radiative transfer assuming Local Thermodynamic Equilibrium (LTE). Finally, SME applies
line-broadening to account for photospheric turbulence, stellar rotation, and instrument
profile. For a more complete description of SME, please consult Valenti & Piskunov (1996)
and VF05. We emphasize that SME solves molecular and ionization equilibrium for a core
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group (around 400) of species that includes CO (N. Piskunov 2011, private communication).
3.2. Atomic Parameters
Measuring stellar oxygen is notoriously difficult because of the limited number of
indicators in visible wavelengths. The general consensus is that the weak, forbidden [OI]
transition at 6300 A˚ is the best indicator because it is less sensitive to departures from local
thermodynamic equilibrium than other indicators. In dwarf stars, this line suffers from a
significant NiI blend, which is an isotopic splitting of 58Ni and 60Ni (Johansson et al. 2003).
The NiI feature was first noted by Lambert (1978), but only recently included in abundance
studies (Allende Prieto et al. 2001). Carbon is more generous to visual spectroscopists. We
select the CI line at 6587 A˚ because it sits relatively far from neighboring lines and is in a
wavelength region with weak iodine lines (see § 3.4).
Line lists are initially drawn from the Vienna Astrophysics Line Database (Piskunov et al.
1995). We tune line parameters by fitting the disk-integrated National Solar Observatory
(NSO) solar spectrum of Kurucz et al. (1984) with the SME model of the solar atmosphere.
Table 1 lists the atmospheric parameters adopted when modeling the sun. We fit a broad
spectral range from 6295 to 6305 A˚ surrounding the [OI] line and 6584 to 6591 A˚ surrounding
the CI line. We adopt the solar abundances of Grevesse & Sauval (1998) except for O and
Ni where we adopt log ǫO
1 = 8.70 and log ǫNi = 6.17 (Scott et al. 2009) and log ǫC = 8.50
(Caffau et al. 2010). We adjust line centers, van der Waals broadening parameters (Γ6),
and oscillator strengths (log gf) so our synthetic spectra best match the NSO atlas. Table 2
shows the best fit atomic parameters after fitting the NSO solar atlas.
Given the high quality of the solar spectrum, solar abundances and line parameters
1log ǫX = log10(NX/NH) + 12
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are often measured using sophisticated three-dimensional, hydrodynamical, non-LTE
codes. For this work, however, we are more interested in self-consistently determining line
parameters using SME than from a more sophisicated solar model. As a result, the line
parameters in Table 2 are not in tight agreement with the best laboratory measurements.
For example, Johansson et al. (2003) measured log gf = −2.11 for the NiI blend in contrast
to log gf = −1.98 in this work. The purpose of fitting the atomic parameters in the sun
is to determine the best parameters given our atmospheric code and our adopted solar
abundance distribution.
We show the fitted NSO spectrum for both wavelength regions in Figures 1 and 2.
The shaded regions (6300.0-6300.6 and 6587.4-6587.8 A˚) represent the fitting region. Only
points in the fitting region are used in the χ2 minimization routines (see § 3.5).
Figure 3 shows a close up view of the [OI]/NiI blend in the sun. To help the reader
visualize the relative contributions of each line in the sun, we synthesize the oxygen and
nickel lines individually. To compute the relative strength of [OI], we remove all Ni in our
solar model and re-synthesize the spectrum in SME. To calculate the NiI contribution we
remove all oxygen. Since the both lines are weak (< 5 % of continuum), the line profile for
the [OI]/Ni blend is nearly the product of the individual [OI] and Ni lines. This would not
be true in the case of deeper lines. In the sun, the [OI] and NiI contributions to the blend
are comparable. In some stars, the blend is decidedly nickel-dominated, while in others,
oxygen dominates.
Figure 4 shows the carbon indicator plotted on the same intensity scale as the oxygen
detail shown in Figure 3. There is an unknown line on the red wing of the carbon indicator.
We exclude the mystery line from the fitting region.
As a point of reference for the reader, we include stellar counterparts to Figures 3 and
4 in Figure 5. We show stars with low and high carbon and oxygen abundance along with
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the best fit SME spectrum.
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Table 1. Adopted solar atmospheric parameters
Parameter Value
Teff 5770 K
log g 4.44 (cgs)
vmic 1.00 km/s
vmac 3.60 km/s
v sin i 1.60 km/s
vrad 0.02 km/s
Note. — Adopted at-
mospheric parameters in
the SME solar model
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Table 2. Atomic parameters from fitting the NSO atlas
Element
λ
log gf Γ6
(A˚)
[OI] region
Fe 1 6297.801 -2.766 -7.89
Si 1 6297.889 -2.899 -6.88
O 1 6300.312 -9.716 -8.89
Ni 1 6300.335 -1.983 -7.12
Sc 2 6300.685 -2.041 -8.01
Fe 1 6301.508 -0.793 -7.53
Fe 1 6302.501 -0.972 -7.99
CI region
Ti 1 6585.249 -0.399 -7.56
Ni 1 6586.319 -2.775 -7.68
Fe 2 6586.672 -2.247 -7.76
C 1 6587.625 -1.086 -7.19
Si 1 6588.179 -3.082 -7.12
Note. — Best fit line center (λ),
oscillator strengths (log gf), and van
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der Waals broadening parameter (Γ6)
for our [OI] and CI indicators and
nearby lines. They are derived by fit-
ting the NSO atlas.
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3.3. Telluric Rejection
There are several telluric lines from O2 and H2O in the vicinity of our indicators
including the 6300.3 A˚ airglow (see Figures 1 and 2). These lines are produced in the rest
frame of the Earth and contaminate different parts of a star’s spectrum depending on the
relative line of sight velocity between the Earth and the star. We compute this velocity
directly from the spectra, by cross-correlating the stellar spectra with the NSO solar atlas.
Based on this velocity, we account for any shift in the location of the telluric line in the
stellar rest frame.
If a telluric line enters the fitting region, we discard that observation. Figure 6 shows
the [OI]/NiI blend from two different observations of HIP 92922: one where the blend is
contaminated by a telluric absorption line and one where the blend is free from telluric
contamination. We reject 53% of our [OI] spectra and 43% of our CI spectra because of
telluric contamination. Telluric lines affect the [OI] region more strongly due to the airglow
at 6300 A˚.
3.4. Iodine Removal
The majority of the spectra in the CPS catalog were taken through the iodine cell.
Iodine lines are ∼ 0.5% deep in the CI region—comparable to the photon noise. In the [OI]
region, they are a ∼ 5% effect and must be removed. For a given iodine cell in observation,
we locate the most recent iodine observation (usually at the beginning of the night). We
account for any shift of the CCD between the two observations by cross-correlating spectral
orders 8, 9, and 10 (λ = 5608 - 5895A˚, where the iodine lines are strongest). After removing
any shift, we divide the iodine cell in observations by the iodine reference observations.
Figure 7 shows a stellar spectrum, an iodine spectrum, and the ratio of the two.
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Fig. 1.— Solar spectrum in the vicinity of the [OI] line at 6300.312 A˚. The points are from
the NSO solar atlas, and the solid line is the SME fit. The shaded region marks the region
that is included in the χ2 fit to the [OI]/NiI blend.
6585 6586 6587 6588 6589 6590
Wavelength (A)
0.75
0.80
0.85
0.90
0.95
1.00
1.05
1.10
N
or
m
al
iz
ed
 F
lu
x
N
or
m
al
iz
ed
 F
lu
x
Ti
 I
A
tm
 ?
??
N
i I
A
tm
 H
20
Fe
 I/
A
tm
 H
20
C
 I
Si
 I
A
tm
 ?
??
Fig. 2.— Solar spectrum in the vicinity of the CI line at 6587.625 A˚. The points are from
the NSO solar atlas, and the solid line is the SME fit. The shaded region marks the region
that is included in the χ2 fit to the CI line.
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Fig. 3.— The [OI]/NiI blend in the NSO spectrum. The points are the from NSO solar
atlas, and the solid line is the SME fit. The relative contribution of [OI] and Ni are shown by
the dashed and dotted lines respectively.
6587.3 6587.4 6587.5 6587.6 6587.7 6587.8 6587.9 6588.0
Wavelength (A)
0.94
0.96
0.98
1.00
In
te
ns
ity
Fig. 4.— The CI line in the NSO spectrum. The points are the from NSO solar atlas, and
the solid line is the SME fit. The fitting region for this line is 6587.4-6587.8 A˚ and excludes
the unidentified feature at 6587.9.
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Fig. 5.— Sample spectra of stars with low and high carbon and oxygen abundances. The
solid line shows the best fit SME spectrum. The dashed lines are the SME spectra with [X/H]
increased and decreased by 0.1 dex ∼ 25% from the best fit value. The [OI] line in the
HD 22879 spectrum sits between two telluric lines.
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Fig. 6.— Two spectra of HIP 92922 in the star’s rest frame. The [OI]/NiI region (marked
with the solid line) in the upper panel is contaminated with an atmospheric O2 (marked
with a dashed line). The same telluric absorption line is shifted 0.3 A˚ blueward in the lower
panel and does not contaminate the [OI]/NiI blend.
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Dividing the iodine spectrum from an iodine cell in spectrum cannot be done to within
photon statistics. On nights of good seeing, a star’s image may be narrower than the HIRES
slit. The reference iodine spectra are produced with a lamp that fills the slit uniformly,
so the iodine lines from the iodine cell in observations can be narrower than the reference
iodine lines. The result is artifacts from the division at the ∼ 1% level. Iodine cell in spectra
for a single star generally yield a larger spread in derived oxygen abundance compared to
iodine cell out observations. However, when we plot oxygen abundances derived from iodine
cell in observations against abundances from iodine cell out observations in Figure 8, we see
no systematic trend.
3.5. Fitting Abundances
We converge on abundance by iterating three χ2 minimization routines that fit the
continuum, line center, and abundance. Only points within the fitting range are used to
calculate the χ2 statistic. Any point deviating from the fit by more than five times the
photon noise is not included in calculating χ2. A short description of each routine is given
below:
1. Continuum. Given the shallowness of our indicators, a small error in the continuum
level will have a significant effect on the derived abundance. We refine the continuum
value by registering the level of the spectrum so that χ2 is minimized.
2. Line center. The wavelength zero point and dispersion is initially determined from
a thorium lamp calibration taken each night and refined by cross-correlating the
observed spectrum with the solar spectrum. We adjust the radial velocity of the
model spectrum to minimize χ2.
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Fig. 7.— HD 148284 spectrum with iodine contamination (top), reference iodine observation
(middle), and stellar spectrum divided by iodine spectrum (bottom). The arrow marks the
[OI]/NiI blend. The iodine is removed to a level of ∼1% of the continuum intensity.
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Fig. 8.— Comparison of oxygen abundances derived from spectra taken with the iodine cell
in (vertical axis) to those taken with the iodine cell out (horizontal axis). The solid line
corresponds to an equality of the two, while the dashed line shows the best fit to the points.
Apparently the oxygen abundances derived from both types of spectra show no systematic
difference, indicating that the removal of the iodine spectrum works without introducing a
systematic error.
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3. Abundance. We begin with the solar oxygen abundance scaled by the star’s metallicity.
We refine this value by searching over 2 dex of abundance space and minimizing χ2.
We terminate the iteration when the fits arrive at a stable solution or when we exceed
10 iterations.
4. Results
4.1. Carbon and Oxygen Abundances
We report [O/H]2 and [C/H] for 694 and 704 stars respectively. These are subsamples
of our initial 1070 star sample and arise after we apply the following global cuts:
1. v sin i. In rapidly rotating stars, our indicators can be polluted by the wings of
neighboring lines due to rotational broadening. When this happens, the abundances
of our elements of interest become degenerate with that of the polluting line. This
effect sets in earlier for the [OI] line, which sits shoulder to shoulder between SiI
and ScII features. We do not report oxygen or carbon abundances for stars with
v sin i greater than 7 and 15 km/s respectively.
2. Teff . The high excitation energy of the CI line (8.537 eV) means the line is very weak
in cool stars. For example, at 5000K, the line depth in a solar analog is 1%. We do
not report carbon abundances for stars cooler than 5300 K.
3. Statistical scatter. We choose to report abundances for stars where the scatter
in derived abundance is less than 0.30 dex or, in other words, stars where our
2[X/H] = log ǫX − log ǫX,⊙
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measurements are precise to a factor of 2. Our estimates of measurement precision
are based on empirical scatter and a Monte Carlo analysis, which we describe in
sections § 4.2 & § 4.3. While our measurement precision is based on a variety of
factors including line depth and signal to noise, stars that fail this cut generally have
sub-solar carbon and oxygen abundances.
With our large stellar sample, it is possible to detect and correct for systematic trends
that would be invisible in smaller samples. Figure 9 shows carbon and oxygen abundances
plotted against temperature. We believe that the Kurucz (1992) model atmospheres are
most accurate for solar analogs and that errors in the atmosphere profile grows as we move
away from Teff = T⊙ = 5770 K.
We model the systematic behavior of implied abundance with Teff by fitting a cubic to
the data. Simply subtracting out the cubic would artificially force the mean [X/H] to zero,
but there is no reason why the mean disk abundance should be solar. Therefore, we let the
solar abundance fix the constant term in the cubic by requiring the systematic correction
be zero at 5770 K. This correction reaches 0.11 dex for oxygen and 0.15 dex for carbon. We
have removed the temperature trend for all abundances quoted henceforth.
By removing abundance trends with Teff for the sake of correcting errors in atmosphere
models, we may have erased a real astrophysical trend of [X/H] with Teff . For example,
hotter stars are more massive and have shorter main sequence lifetimes than cool stars.
Therefore, the hotter stars in our sample are on average younger and formed at a later time
in the galactic chemical enrichment history. However, we chose to remove the Teff trends
because we believe uncertainties in atmospheric models are the dominant effect.
We report our temperature-corrected values for [O/H] and [C/H] with 85% and
15% confidence limits along with other stellar data in the Appendix. We summarize the
statistical properties of derived abundances in Table 3 and show their distributions in
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Figure 10.
4.2. Random Errors
We use Monte Carlo bootstrapping to estimate random errors. We generate Monte
Carlo spectra by scrambling the residuals from our fits and adding them back to the
synthetic spectra. For each star we generate and refit 1000 Monte Carlo realizations of the
spectrum. The resulting abundance distribution provides a good estimate of the true error
distribution.
For some stars we have many independent spectra, allowing us to compute confidence
limits of the oxygen abundances from them as an empirical measure of our internal errors.
Figure 11 shows the length of the error bars computed empirically and from Monte Carlo
for stars with more than 50 empirical fits. The error estimate from Monte Carlo tracks the
empirical scatter well, slightly overestimating it. This is due to systematic errors in our fits
that appear as random errors when we scramble the residuals.
For stars with fewer than 20 observations, we adopt the Monte Carlo confidence
intervals as our statistical error; for stars with 20 or more observations, we adopt the
empirical confidence intervals. We diminish these errors by
√
Nobs. Futhuremore, we impose
an error floor of 0.03 dex.
4.3. Nickel Systematics
Since we are deriving oxygen from a line that is blended with nickel, the errors in nickel
abundance are covariant with errors in oxygen abundance. FV05 quote a uniform error of
0.03 dex for their nickel measurements. The amount that [OI] and NiI contribute to the
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Table 3. Summary of Derived Abundances.
N
m S Min Max
(dex) (dex) (dex) (dex)
[O/H ] 694 0.06 0.14 -0.91 0.43
[C/H ] 704 0.09 0.17 -0.52 0.52
[Fe/H ] 1070 0.07 0.27 -1.95 0.56
Note. — Here, N is the number of stars with de-
termined abundances, m is the mean abundance,
and S is the standard deviation of abundance dis-
tribution.
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Fig. 9.— Plots showing systematic trends of [O/H] and [C/H] with temperature. The red
line is the best fit cubic. Our correction for the Teff trend is this cubic with the constant
term chosen so that the correction is zero at Teff = 5770 K (large red dot). The crosses
show the median errors.
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Fig. 10.— Distributions of [O/H], [C/H], and [Fe/H] for comparison.
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blend is different for every star. Therefore, we evaluate the effect of the 0.03 dex error in
nickel abundance on oxygen abundance on a star-by-star basis. We begin with a synthetic
spectrum at our quoted oxygen abundance. We then refit the oxygen line to a spectrum
with 0.03 dex more and 0.03 dex less nickel. These errors are added in quadrature to the
statistical errors.
There are many other sources of systematic error in our abundance measurements such
as inaccurate solar reference abundances, additional blends, and our assumption of LTE.
However, these effects should be largely consistent between stars, so we expect them to
contribute little to errors in our differential abundances.
4.4. Comparison with Literature
We compare our results with Bensby et al. (2005) and Luck & Heiter (2006). We
report oxygen abundances for 16 stars analyzed by Bensby et al. (2005) and 67 stars
analyzed by Luck & Heiter (2006). We plot the comparison in Figure 12. Our results track
these comparison studies well. We recognize that the agreement is poorest for low values of
[C/H]. This likely the result of less robust fits to stars with weaker carbon features.
The standard deviation of the differences in derived abundances is 0.08 dex for oxygen
and 0.09 dex for carbon. Since Bensby et al. (2005) and Luck & Heiter (2006) use different
instruments, spectral synthesizers, and fitting algorithms, it is unlikely there are common
systematic errors. Therefore, the scatter in the differences can be interpreted as a measure
of the typical combined statistical and systematic error. We cannot say how much of the
observed scatter is due to our errors and those of the comparison studies.
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4.5. Abundance Trends in the Thin and Thick Disks
The Milky Way is thought to be made up of three distinct star populations: The thin
disk, thick disk, and the halo. Most of the stars in the local neighborhood belong to the
thin disk, which has a scale height of 300 pc. The thick disk has a scale height of 1450 pc
and is comprised of older, metal-poor stars.
Peek (2009) combined proper motion measurements from the Hipparcos catalog (ESA
1997) with radial velocity measurements from the Nidever et al. (2002), SPOCS, and N2K
catalogs into three-dimensional space motions for 1025 of our 1070 program stars. Peek
(2009) computed the probability of membership to each of the three populations in the
manner of Bensby et al. (2003), Mishenina et al. (2004), and Reddy et al. (2006) for 900 of
our 941 stars with measured carbon and oxygen. Our sample contains 847 thin disk stars,
16 thick disk stars, 12 halo stars, and 25 borderline stars (all three membership probabilities
less than 0.7).
We plot [O/H] and [C/H] against [Fe/H] in Figure 13. We fit the trends with a line and
list the best fit parameters in Table 4. If the scatter was purely statistical, we would expect
our fits to have a reduced-
√
χ2 ∼ 1. Our fits have reduced-
√
χ2 ∼ 2, which suggests that
some of the observed scatter is astrophysical. These main sequence stars have not begun
to process heavy elements, so the ranges of C, O, and Fe ratios reflect the heterogeneous
interstellar medium from which they formed.
We also plot [O/Fe] and [C/Fe] against [Fe/H] in Figure 14. The trends suggest
that carbon and oxygen lagged behind iron production for much of the period of galactic
chemical enrichment. These trends flatten out for high [Fe/H]. Due to the paucity of thick
disk stars in our sample, we are cautious in interpreting its abundance trends. However,
in the thick disk, oxygen seems to be enhanced relative to iron, a result also reported by
Bensby et al. (2004). This enhancement in oxygen suggests that type II supernova played a
– 28 –
Table 4. Best fit parameters to abundance trends.
Pop. m b
√
χ2
[C/H] thick 0.450 ± 0.074 0.074 ± 0.035 2.19
[C/H] thin 0.682 ± 0.019 0.021 ± 0.004 2.52
[O/H] thick 0.525 ± 0.081 0.260 ± 0.047 2.41
[O/H] thin 0.358 ± 0.017 0.067 ± 0.004 1.66
Note. — We fit thin and thick disk abundance trends
with the following function [X/H] = m [X/Fe] + b.
The best fit parameters are listed above along with the
reduced-
√
χ2.
– 29 –
more active role in enriching the thick disk.
4.6. Exoplanets
100 stars in our initial 1070 sample are known to host planets. Gonzalez (1997)
measured relatively high stellar metallically in the first four exoplanet host stars, and
Santos et al. (2004) and Fischer & Valenti (2005) showed that the fraction of stars bearing
planets increases rapidly above solar metallicity. In light of the correlation between C, O,
and Fe, it is not surprising that hosts to exoplanets are enriched in carbon and oxygen
relative to the comparison sample.
As shown in Table 5, the mean [O/H] of the planet host and comparison sample
is 0.10 dex and 0.05 dex respectively. If we take the error on the mean abundance to be the
standard deviation of derived abundances divided by the square root of the number of stars
in each sample i.e. σmean =
Std. Dev.√
N
, σmean for [O/H] is 0.01 dex. Carbon is also enriched
in planet hosts where the mean [C/H] is 0.17 dex (σmean = 0.02 dex) compared to 0.08 dex
in the comparison sample with. For both carbon and oxygen, the mean abundance of the
planet host sample is enriched by ∼ 5σ compared to the non-host sample.
In Figure 15, we divide the stars into 0.1 dex bins in [X/H]. For each bin, we divide the
number of planet-bearing stars by the total number of stars in the bin. As with iron, we
observe an increase in planet occurrence rate as carbon and oxygen abundance increases.
While there is a hint of a possible plateau or turnover at the highest abundance bins,
these bins are dominated by small number statistics. The data are not inconsistent with a
monotonic rise, within the errors. The possibility that very enriched systems inhibit planet
formation is intriguing, and this parameter space warrants further exploration.
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Fig. 11.— Scatter in MC simulations as a function of empirical scatter for stars with more
than 50 observations. Oxygen and carbon measurements are represented by circles and
triangles respectively. The solid line represents a 1:1 correlation.
Table 5. Statistical abundance properties of stars with planets.
Hosts Non-Hosts
N mean Std. Dev. σmean N mean Std. Dev. σmean
[O/H] 88 0.10 0.12 0.01 606 0.05 0.14 0.01
[C/H] 79 0.17 0.14 0.02 625 0.08 0.17 0.01
[Fe/H] 100 0.17 0.18 0.02 970 0.06 0.27 0.01
Note. — We list the number of stars, mean abundance (dex), standard deviation
(dex), and error on the mean abundance (dex) for the host and non-host populations.
The error on the mean abundance is computed by σmean =
Std. Dev.√
N
.
– 31 –

0.4 0.2 0.0 0.2 0.4
[O/H], Bensby 2005
0.4
0.2
0.0
0.2
0.4
[O
/H
],
 T
h
is
 W
o
rk
0.4 0.2 0.0 0.2 0.4
[C/H], Luck 2006
0.4
0.2
0.0
0.2
0.4
[C
/H
],
 T
h
is
 W
o
rk
Fig. 12.— Comparison plots of abundances from this work against those of Bensby et al.
(2005) and Luck & Heiter (2006). The line shows a 1:1 correlation. We note a systematic
offset in the carbon comparison. This may stem from the fact that the two works use different
indicators.
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Fig. 13.— Carbon and oxygen abundance plotted against iron abundance. The black points
are the thin disk stars; the blue points are the thin disk stars. The line shows the abundance
ratios in 0.1 dex bins. The crosses show median uncertainties.
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Fig. 14.— The ratios of carbon and oxygen to iron plotted against iron abundance. The
black points are the thin disk stars; the blue points are the thin disk stars. The line shows
the average ratios in 0.1 dex bins. The crosses show median uncertainties.
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Fig. 15.— The percentage of stars with known planets for 0.1 dex bins in oxygen, carbon,
and iron. The histograms are constructed from the 694, 704, and 1070 stars with reliable
measurements of [O/H], [C/H], and [Fe/H] respectively.
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4.7. NC/NO
We present the ratio of carbon to oxygen atoms, NC/NO
3 for 457 stars with reliable
carbon and oxygen measurements as listed in the last column of Table 6 of the Appendix.
Since we do not report carbon for stars cooler than 5300 K, our NC/NO measurements
apply only to F and G spectral types. While there is a weak correlation between NC/NO
and Fe at high [Fe/H], we note the large degree of scatter in NC/NO, which spans a wide
range from 0.24 to 1.55.
We emphasize that our measurements of [C/H] and [O/H] are differential relative to
solar and should be insensitive to revisions in the solar abundance distribution. NC/NO
depends on our adopted solar abundances of of oxygen (Scott et al. 2009) and carbon
(Caffau et al. 2010). We believe the abundances of carbon and oxygen are known at the
∼ 0.1 dex level. Therefore, we expect revisions to the solar abundance distribution to
systematically shift our NC/NO measurements by roughly ∼ 100.1 or ∼ 25%
We measure 46 stars with NC/NO greater than 1.00. Given the size of our random
errors as determined by the Monte Carlo analysis of § 4.2, very few of these stars are
1σ detections of NC/NO > 1. However, since these errors are random, we believe our
measurements accurately reflect the distribution of NC/NO in nearby disk stars. Neglecting
the zero-point offsets discussed earlier, we measure NC/NO > 1 for roughly 10% of nearby
FG stars.
As noted by our anonymous reviewer, the CO molecule controls the equilibrium
between carbon and oxygen in M dwarfs. It is believed that NC/NO > 1 in M dwarfs
results in an atmosphere rich in C2, while NC/NO < 1 gives rise to TiO. We are unaware
of M dwarfs with strong C2 bands indicating NC/NO > 1. This suggests such a population
3NC/NO = 10
log ǫC−log ǫO
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is rare, assuming we understand the behavior of carbon-rich M dwarf atmospheres. We
also note the additional complexities involved in modeling M star atmospheres. Abundance
estimates in cool stars rely on opacity tables of H2O and other molecules that are not well
understood at the temperatures probed by M star atmospheres. The fact that M stars
are fully convective and have strong magnetic fields introduce additional complexities into
model atmospheres.
Despite the uncertainties in accurately measuring NC/NO, we have characterized the
distribution of NC/NO for an unprecedented number of FG stars. Furthermore, we have
identified 46 stars have high NC/NO. Given the predictions regarding exotic planets that
form in a carbon rich environment, these stars constitute important hosts for future work
on their exoplanets and exozodiacal dust. Observations of dust with ALMA and JWST
may be particularly valuable.
4.8. WASP-12
WASP-12b, discovered by Hebb et al. (2009), is a transiting gas giant and a favorable
target for atmosphere studies. Campo et al. (2011) and Croll et al. (2011) measured
secondary eclipses of WASP-12b at wavelengths ranging from 1-8 µm, which can be used to
characterize the planet’s dayside emission spectrum. In a recent study, Madhusudhan et al.
(2011) found that these measurements are best-described by atmosphere models with
NC/NO ≥ 1 at 3 sigma significance.
We analyze WASP-12 identically to the 1070 star sample. With a V-mag
of 11.69 (Hebb et al. 2009), WASP-12 is dimmest star in this work and our spectra have
S/N ∼ 50. However, we measured oxygen and carbon based on 9 and 7 spectra respectively.
We find [O/H] = 0.29+0.06−0.10, [C/H] = 0.10
+0.04
−0.06, and NC/NO = 0.40
+0.11
−0.07 i.e., sub-solar.
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Fig. 16.— NC/NO as a function of iron abundance. The large red dot shows the solar values.
The horizontal line shows equal carbon and oxygen.
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If the composition of the host star truly reflects the material from which WASP-12b
formed, our measurements suggest that WASP-12b does not have a carbon-dominated bulk
composition. It is possible that the planet acquired extra carbon at some point during its
formation, or that the planet’s nightside and/or interior are acting as a sink for oxygen,
creating a carbon-rich dayside atmosphere while maintaing bulk NC/NO less than unity. In
any case, this planet and its host star warrant further study.
5. Conclusion
We have presented oxygen and carbon abundances for 941 stars based on HIRES
spectra gathered by the Keck telescope. We measure oxygen by fitting the reliable
6300 A˚ forbidden line with SME and self-consistently account for the significant nickel blend.
Our carbon abundances are derived from the 6587 A˚ CI line. Our errors are based on a
rigorous Monte Carlo treatment, and our measurements agree with values in the literature.
Our sample is large enough to characterize and remove systematic trends due to Teff .
We see that carbon and oxygen are both enriched in stars with known planets. We see a
significant number of stars with NC/NO exceeding unity, which supports the possibility that
some stars host exotic carbon-rich planets. However, our measurement of sub-solar NC/NO
for WASP-12, complicates the recent claim by Madhusudhan et al. (2011) that WASP-12b
is a carbon world.
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Table 6. Stellar Data.
Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
105 7.51 40 6126 4.65 dn no -0.02 0.02 0 · · · 4 −0.04+0.04
−0.04 · · ·
166 6.07 13 5577 4.58 dn no 0.12 0.19 11 −0.09+0.07
−0.08 7 0.12
+0.03
−0.04 1.02
+0.21
−0.19
377 7.59 39 5873 4.28 dn no 0.11 0.12 0 · · · 10 −0.09+0.03
−0.03 · · ·
449 8.58 95 5860 4.40 dn no 0.12 0.27 1 0.23+0.07
−0.07 3 0.38
+0.03
−0.03 0.90
+0.16
−0.15
457 7.72 54 5897 4.07 dn no 0.22 0.40 1 0.10+0.08
−0.10 1 0.35
+0.03
−0.03 1.11
+0.26
−0.22
531B 8.65 50 5707 4.62 · · · no 0.03 0.12 0 · · · 2 −0.09+0.05
−0.06 · · ·
691 7.95 34 5633 4.66 dn no 0.20 0.31 0 · · · 2 0.04+0.06
−0.05 · · ·
804 8.18 51 5753 4.26 dn no -0.02 0.05 4 −0.05+0.04
−0.05 0 · · · · · ·
1205 7.90 72 5848 4.29 · · · no 0.15 0.36 10 0.05+0.05
−0.07 6 0.35
+0.03
−0.03 1.25
+0.21
−0.17
1388 6.51 26 5952 4.42 dn no -0.04 0.04 1 0.07+0.09
−0.11 3 −0.05+0.04−0.04 0.48+0.13−0.11
1461 6.47 23 5765 4.42 dn yes 0.15 0.30 276 0.06+0.05
−0.04 294 0.16
+0.03
−0.03 0.79
+0.09
−0.10
1497 8.19 70 5773 4.10 · · · no 0.19 0.34 2 −0.02+0.09
−0.07 1 0.11
+0.03
−0.03 0.85
+0.15
−0.19
1605 7.52 84 5079 3.76 · · · no 0.18 0.27 13 0.38+0.03
−0.03 0 · · · · · ·
2025 7.92 18 4865 4.61 dn no -0.27 -0.26 1 −0.16+0.04
−0.04 0 · · · · · ·
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Table 6—Continued
Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
2589 6.18 39 5120 3.96 dn no -0.12 0.02 2 0.19+0.04
−0.04 0 · · · · · ·
3404 7.94 72 5405 4.01 dn no 0.12 0.32 4 0.15+0.05
−0.05 5 0.20
+0.03
−0.03 0.71
+0.10
−0.10
3545 8.57 · · · 4814 2.74 · · · no 0.01 0.13 4 0.17+0.03
−0.04 0 · · · · · ·
3578 9.71 92 6022 4.36 dn no -0.04 0.09 3 −0.08+0.09
−0.14 3 0.04
+0.03
−0.03 0.84
+0.27
−0.19
3592 8.76 78 5904 4.39 dn no 0.30 0.52 3 0.15+0.07
−0.09 0 · · · · · ·
3651 5.88 11 5221 4.45 dn yes 0.16 0.24 2 0.07+0.08
−0.08 0 · · · · · ·
3684 7.35 91 6151 3.76 · · · no 0.13 0.26 0 · · · 2 0.18+0.03
−0.03 · · ·
3795 6.14 28 5369 4.16 dk no -0.41 -0.46 1 0.01+0.06
−0.07 0 · · · · · ·
4113 7.88 44 5753 4.33 · · · yes 0.28 0.46 4 −0.06+0.08
−0.10 4 0.10
+0.04
−0.04 0.92
+0.23
−0.19
4203 8.70 77 5702 4.36 dn yes 0.33 0.55 3 0.21+0.10
−0.11 9 0.38
+0.03
−0.03 0.93
+0.24
−0.24
4208 7.78 32 5600 4.52 dn yes -0.26 -0.23 1 −0.28+0.19
−0.29 2 −0.06+0.06−0.05 1.04+0.71−0.49
4256 8.03 22 4930 4.80 dn no 0.22 0.40 37 0.33+0.04
−0.03 0 · · · · · ·
4307 6.15 31 5839 4.10 dn no -0.18 -0.14 33 −0.03+0.03
−0.03 37 −0.19+0.03−0.03 0.44+0.04−0.04
4614 3.46 5 5941 4.44 dn no -0.17 -0.19 5 −0.00+0.06
−0.06 39 −0.15+0.04−0.03 0.45+0.07−0.07
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Table 6—Continued
Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
4628 5.74 7 4944 4.51 dn no -0.19 -0.22 53 −0.14+0.04
−0.03 0 · · · · · ·
4747 7.15 18 5335 4.64 dn no -0.25 -0.21 12 −0.11+0.05
−0.04 19 −0.06+0.05−0.05 0.72+0.11−0.12
4915 6.98 22 5650 4.58 dn no -0.18 -0.16 30 −0.06+0.04
−0.04 39 −0.20+0.03−0.03 0.45+0.05−0.06
5133 7.15 14 4968 4.80 dn no -0.13 -0.03 2 0.11+0.05
−0.04 0 · · · · · ·
5319 8.05 100 5053 3.58 dn yes 0.16 0.24 36 0.27+0.03
−0.03 0 · · · · · ·
5372 7.53 41 5877 4.40 dn no 0.18 0.32 1 0.16+0.08
−0.09 1 0.20
+0.03
−0.03 0.68
+0.15
−0.14
5470 8.36 67 5966 4.32 dn no 0.20 0.34 2 0.16+0.07
−0.09 3 0.22
+0.03
−0.03 0.72
+0.16
−0.12
5946 8.94 91 5577 4.00 dn no 0.32 0.48 4 0.14+0.06
−0.09 4 0.40
+0.03
−0.04 1.16
+0.26
−0.17
6512 8.15 47 5802 4.25 dn no 0.09 0.23 1 0.13+0.09
−0.11 2 0.19
+0.03
−0.04 0.71
+0.18
−0.15
6558 8.20 73 6086 4.26 dn no 0.19 0.35 0 · · · 2 0.28+0.03
−0.03 · · ·
6697 8.03 59 5821 4.38 dn no 0.23 0.46 1 0.25+0.10
−0.12 2 0.32
+0.05
−0.04 0.74
+0.22
−0.19
6734 6.44 46 5067 3.81 dk no -0.28 -0.29 7 0.16+0.03
−0.03 0 · · · · · ·
6963 7.66 26 5495 4.54 dn no -0.18 -0.17 0 · · · 2 −0.26+0.09
−0.15 · · ·
7510 7.63 58 5485 3.90 dn no 0.13 0.26 0 · · · 1 0.16+0.03
−0.03 · · ·
7924 7.17 16 5177 4.58 dn yes -0.12 -0.14 151 −0.05+0.04
−0.03 0 · · · · · ·
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Table 6—Continued
Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
8038 8.41 52 5689 4.51 dn no 0.11 0.23 0 · · · 2 0.12+0.04
−0.04 · · ·
8328 8.28 78 5817 4.19 dn no 0.29 0.49 2 0.17+0.06
−0.07 1 0.32
+0.03
−0.03 0.88
+0.16
−0.15
8446 8.16 74 5854 4.10 dn no 0.22 0.42 4 0.01+0.07
−0.08 1 0.24
+0.04
−0.04 1.07
+0.22
−0.20
8574 7.12 44 6050 4.21 dn yes -0.01 0.05 3 0.02+0.08
−0.10 5 0.00
+0.03
−0.04 0.61
+0.16
−0.12
8648 7.38 39 5790 4.34 dn no 0.14 0.26 3 0.13+0.05
−0.06 1 0.18
+0.04
−0.04 0.71
+0.11
−0.11
8765 8.14 75 5590 4.24 dn no 0.14 0.24 0 · · · 10 0.25+0.03
−0.03 · · ·
8828 7.96 29 5413 4.42 dn no -0.05 -0.10 6 −0.00+0.05
−0.05 22 −0.18+0.03−0.03 0.42+0.06−0.06
8859 8.41 40 5505 4.41 dn no -0.06 -0.04 0 · · · 2 −0.01+0.04
−0.04 · · ·
8907 6.66 34 6204 4.36 dn no -0.07 -0.09 0 · · · 3 −0.10+0.04
−0.05 · · ·
9070 7.93 42 5657 4.36 dn no 0.23 0.40 0 · · · 2 0.23+0.03
−0.03 · · ·
9081 8.13 83 5752 4.16 dn no 0.22 0.43 1 0.20+0.07
−0.08 1 0.17
+0.04
−0.04 0.60
+0.12
−0.11
9113 9.23 · · · 6286 4.29 · · · no 0.35 0.62 0 · · · 2 0.47+0.04
−0.03 · · ·
9407 6.52 20 5657 4.49 dn no 0.00 0.10 143 0.07+0.04
−0.04 89 0.08
+0.03
−0.03 0.65
+0.07
−0.07
9472 7.63 33 5867 4.67 dn no -0.00 0.02 3 0.06+0.08
−0.12 2 −0.12+0.07−0.07 0.41+0.14−0.10
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Table 6—Continued
Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
9540 6.97 19 5462 4.56 dn no -0.04 -0.01 1 0.00+0.07
−0.08 1 −0.08+0.05−0.06 0.52+0.12−0.10
9562 5.75 29 5939 4.13 dn no 0.19 0.36 1 0.06+0.09
−0.10 1 0.16
+0.03
−0.03 0.79
+0.19
−0.17
9826 4.10 13 6213 4.25 dn yes 0.12 0.21 0 · · · 1 0.11+0.03
−0.03 · · ·
9986 6.77 25 5805 4.45 dn no 0.05 0.13 4 0.06+0.06
−0.07 11 0.03
+0.03
−0.03 0.59
+0.10
−0.09
10015 8.65 38 5236 4.25 dn no 0.26 0.32 4 0.14+0.06
−0.07 0 · · · · · ·
10145 7.70 36 5638 4.44 dn no 0.00 0.03 0 · · · 4 0.04+0.03
−0.03 · · ·
10195 7.53 47 5998 4.27 dn no 0.04 0.05 0 · · · 1 0.06+0.05
−0.05 · · ·
10353 8.48 51 5726 4.54 dn no -0.06 -0.09 0 · · · 4 −0.22+0.04
−0.04 · · ·
10442 7.84 · · · 5045 3.48 · · · no -0.01 0.12 7 0.19+0.03
−0.03 0 · · · · · ·
10476 5.24 7 5181 4.53 dn no -0.07 -0.00 30 0.02+0.04
−0.04 0 · · · · · ·
10697 6.27 32 5680 4.12 dn yes 0.10 0.26 1 0.07+0.07
−0.08 1 0.12
+0.04
−0.04 0.71
+0.15
−0.13
10700 3.49 3 5283 4.58 dn no -0.36 -0.41 142 −0.08+0.03
−0.03 0 · · · · · ·
10780 5.63 9 5327 4.54 dn no -0.06 0.04 6 0.10+0.05
−0.05 14 0.10
+0.03
−0.04 0.64
+0.09
−0.09
11020 8.98 38 5173 4.62 dn no -0.17 -0.15 1 0.05+0.05
−0.06 0 · · · · · ·
11271 8.45 85 6095 4.33 dn no 0.16 0.33 1 0.16+0.06
−0.06 3 0.16
+0.03
−0.03 0.64
+0.10
−0.10
– 48 –
Table 6—Continued
Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
11506 7.51 53 6011 4.29 dn yes 0.17 0.38 34 −0.03+0.06
−0.07 33 0.26
+0.03
−0.03 1.22
+0.20
−0.19
11731 8.24 72 5845 4.26 dn no 0.23 0.43 0 · · · 4 0.31+0.03
−0.03 · · ·
11791 8.86 109 5632 4.09 dn no 0.07 0.12 3 0.08+0.05
−0.04 1 −0.06+0.07−0.08 0.46+0.10−0.09
11850 7.85 33 5663 4.55 dn no 0.04 0.07 5 0.14+0.09
−0.11 3 −0.08+0.04−0.04 0.38+0.10−0.09
11997 9.19 40 4986 4.43 dn no 0.14 0.12 2 0.17+0.05
−0.05 0 · · · · · ·
12051 7.14 24 5495 4.62 dn no 0.14 0.29 54 0.23+0.04
−0.04 26 0.25
+0.03
−0.03 0.65
+0.08
−0.08
12165 8.85 91 5799 4.20 dn no 0.04 0.10 0 · · · 4 0.08+0.03
−0.04 · · ·
12484 8.18 47 5951 4.60 dn no 0.10 0.11 0 · · · 6 −0.15+0.04
−0.10 · · ·
12661 7.43 37 5743 4.42 dn yes 0.31 0.50 12 0.17+0.07
−0.08 7 0.28
+0.03
−0.03 0.82
+0.16
−0.14
12846 6.89 23 5626 4.42 dn no -0.20 -0.21 34 −0.11+0.04
−0.04 68 −0.12+0.03−0.03 0.62+0.07−0.07
13043 6.88 36 5897 4.27 dn no 0.06 0.17 0 · · · 68 0.09+0.03
−0.03 · · ·
13345 7.38 58 6052 4.04 · · · no 0.18 0.33 1 0.07+0.12
−0.14 1 0.24
+0.04
−0.03 0.91
+0.31
−0.26
13357 7.63 48 5696 4.47 dn no -0.02 0.01 1 −0.19+0.08
−0.12 3 0.01
+0.03
−0.03 1.02
+0.29
−0.21
13361 8.23 74 5848 4.22 dn no 0.18 0.35 0 · · · 1 0.19+0.04
−0.04 · · ·
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
13579 7.13 23 5211 4.59 dn no 0.26 0.43 3 0.24+0.07
−0.07 0 · · · · · ·
13584 8.36 98 5020 3.56 dn no -0.07 0.07 1 0.19+0.04
−0.04 0 · · · · · ·
13612B 7.56 124 5741 4.50 dk/h no 0.10 0.21 2 0.09+0.08
−0.09 0 · · · · · ·
13773 8.67 116 6172 4.20 · · · no 0.25 0.48 0 · · · 2 0.31+0.03
−0.03 · · ·
13931 7.61 45 5830 4.30 dn yes 0.02 0.10 12 0.07+0.05
−0.05 16 0.10
+0.03
−0.03 0.67
+0.09
−0.09
13999 8.33 79 5798 4.17 dn no -0.08 -0.07 2 0.03+0.05
−0.05 1 −0.24+0.10−0.12 0.34+0.10−0.09
14223 9.52 · · · 5943 3.91 · · · no 0.11 0.23 0 · · · 1 0.23+0.04
−0.04 · · ·
14374 8.48 39 5422 4.45 dn no -0.00 0.02 1 −0.14+0.14
−0.19 3 0.02
+0.04
−0.10 0.91
+0.46
−0.30
14412 6.33 12 5374 4.69 dn no -0.45 -0.43 48 −0.21+0.04
−0.03 58 −0.23+0.03−0.04 0.60+0.07−0.07
14655 8.13 101 5886 4.11 dn no 0.11 0.27 28 0.17+0.04
−0.04 36 0.10
+0.03
−0.03 0.54
+0.06
−0.06
15335 5.89 30 5891 4.07 dn no -0.20 -0.11 0 · · · 3 −0.06+0.03
−0.03 · · ·
15337 9.10 41 5919 4.14 · · · no 0.09 0.29 1 0.18+0.06
−0.07 0 · · · · · ·
16141 6.83 35 5794 4.22 dn yes 0.09 0.22 8 0.13+0.04
−0.05 7 0.09
+0.03
−0.03 0.58
+0.08
−0.07
16160 5.79 7 4866 4.66 dn no -0.00 -0.03 12 0.17+0.04
−0.04 0 · · · · · ·
16249 9.78 103 5983 4.39 dn no 0.08 0.18 3 0.01+0.08
−0.10 3 0.06
+0.03
−0.03 0.70
+0.16
−0.14
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
16275 8.66 74 5839 4.39 dn no 0.24 0.42 2 0.13+0.09
−0.11 1 0.23
+0.03
−0.03 0.79
+0.21
−0.18
16287 8.10 24 5075 4.67 dn no 0.08 0.26 1 0.07+0.12
−0.20 0 · · · · · ·
16297 8.38 39 5516 4.65 · · · no 0.02 0.09 1 0.12+0.09
−0.13 0 · · · · · ·
16397 7.36 35 5788 4.50 dn/dk no -0.35 -0.41 2 −0.13+0.06
−0.07 2 −0.23+0.04−0.04 0.50+0.09−0.08
16417 5.78 25 5817 4.17 dn yes 0.07 0.21 0 · · · 18 0.09+0.03
−0.03 · · ·
16623 8.76 65 5819 4.49 dn/dk no -0.25 -0.35 1 0.07+0.06
−0.08 2 −0.18+0.04−0.04 0.36+0.08−0.06
16760 8.70 50 5479 4.21 dn yes 0.00 -0.03 14 −0.13+0.06
−0.06 16 −0.09+0.03−0.03 0.70+0.11−0.11
17156 8.17 78 6019 4.22 dn yes 0.14 0.31 16 0.05+0.05
−0.04 38 0.16
+0.03
−0.03 0.82
+0.10
−0.11
17190 7.89 25 5142 4.40 dn no -0.10 -0.07 2 −0.10+0.05
−0.05 0 · · · · · ·
17354 7.78 60 5950 4.35 dn no 0.34 0.62 1 0.27+0.07
−0.09 0 · · · · · ·
18143 7.52 22 5148 4.55 dn no 0.21 0.34 27 0.22+0.05
−0.05 0 · · · · · ·
18445 7.84 25 4894 4.57 dn no -0.07 -0.07 3 −0.08+0.06
−0.07 0 · · · · · ·
18632 7.97 23 5088 4.42 dn no 0.18 0.24 1 0.21+0.09
−0.12 0 · · · · · ·
18702 8.11 32 5249 4.43 dn/dk no 0.13 0.20 3 0.14+0.06
−0.07 0 · · · · · ·
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Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
18747 8.16 85 5008 3.71 dn no -0.03 0.01 2 0.05+0.04
−0.04 0 · · · · · ·
18803 6.62 21 5638 4.45 dn no 0.09 0.19 32 0.04+0.04
−0.04 62 0.12
+0.03
−0.03 0.76
+0.09
−0.09
18975 7.51 53 6337 4.35 dn no 0.10 0.25 1 −0.29+0.16
−0.29 1 0.02
+0.03
−0.03 1.30
+0.88
−0.48
18993 8.23 64 5805 4.30 · · · no 0.13 0.25 2 0.01+0.08
−0.17 2 0.14
+0.03
−0.03 0.85
+0.33
−0.17
19034 8.08 35 5470 4.63 dn no -0.30 -0.36 0 · · · 1 0.09+0.04
−0.05 · · ·
19056 8.87 81 5866 4.32 dn no 0.15 0.34 3 −0.00+0.07
−0.09 0 · · · · · ·
19308 7.36 42 5807 4.34 dn no 0.11 0.23 1 0.10+0.08
−0.10 3 0.20
+0.04
−0.03 0.79
+0.19
−0.17
19373 4.05 10 6032 4.31 dn no 0.13 0.26 64 0.15+0.04
−0.03 107 0.12
+0.03
−0.03 0.58
+0.06
−0.06
19467 6.97 31 5715 4.44 dn no -0.09 -0.06 3 0.16+0.05
−0.04 3 0.10
+0.03
−0.03 0.54
+0.06
−0.08
19502 8.54 · · · 5870 4.34 · · · no 0.34 0.66 1 0.17+0.11
−0.13 1 0.40
+0.03
−0.03 1.07
+0.33
−0.29
19617 8.69 56 5600 4.18 dn no 0.15 0.23 0 · · · 1 0.15+0.04
−0.04 · · ·
19638 8.16 100 5604 4.19 dn no 0.11 0.37 0 · · · 1 0.32+0.04
−0.04 · · ·
19773 8.06 68 6192 4.30 dn no 0.15 0.30 4 −0.02+0.07
−0.07 4 0.25
+0.04
−0.04 1.18
+0.21
−0.21
19961 8.57 80 6050 4.46 dn no 0.33 0.60 0 · · · 2 0.35+0.03
−0.03 · · ·
20155 7.88 93 6070 4.23 dn no 0.17 0.37 1 0.15+0.07
−0.08 2 0.23
+0.04
−0.07 0.77
+0.20
−0.15
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
20165 7.83 22 5110 4.49 dn no -0.04 0.03 2 −0.02+0.06
−0.07 0 · · · · · ·
20439 7.78 46 6090 4.67 dn no 0.21 0.39 0 · · · 8 0.11+0.03
−0.04 · · ·
20619 7.05 24 5703 4.54 dn no -0.18 -0.18 13 −0.13+0.05
−0.05 30 −0.03+0.03−0.04 0.80+0.11−0.10
20670 7.68 77 5812 4.07 dn no 0.20 0.42 1 0.30+0.06
−0.07 3 0.28
+0.04
−0.04 0.61
+0.11
−0.10
20781 8.48 35 5279 4.50 dn no -0.04 -0.05 2 0.09+0.09
−0.09 0 · · · · · ·
21313 8.18 71 5989 4.30 dn no 0.14 0.30 1 −0.03+0.14
−0.22 0 · · · · · ·
21316 8.68 82 6107 4.35 dn no 0.08 0.17 3 0.12+0.06
−0.09 0 · · · · · ·
21774 8.08 49 5764 4.39 dn no 0.21 0.35 1 0.26+0.06
−0.07 1 0.23
+0.03
−0.03 0.59
+0.10
−0.10
22072 6.14 42 5027 3.65 dn no -0.19 -0.17 3 0.10+0.03
−0.03 0 · · · · · ·
22282 8.54 50 5475 4.50 dn no 0.15 0.21 4 0.14+0.08
−0.06 2 0.30
+0.03
−0.04 0.90
+0.16
−0.17
22670 9.07 59 5886 4.55 dn no -0.01 0.01 1 −0.04+0.11
−0.15 3 −0.13+0.04−0.05 0.51+0.19−0.14
22879 6.68 24 5688 4.41 dk no -0.76 -0.87 11 −0.35+0.04
−0.05 32 −0.35+0.04−0.04 0.63+0.10−0.08
23221 8.48 92 6052 4.36 dn no 0.08 0.28 3 0.18+0.05
−0.08 0 · · · · · ·
23249 3.52 9 5095 3.98 dn no 0.04 0.22 20 0.16+0.04
−0.03 0 · · · · · ·
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
23356 7.10 14 4991 4.59 dn no -0.07 -0.06 16 −0.01+0.04
−0.04 0 · · · · · ·
23416 7.95 56 6133 4.18 dn no 0.04 0.10 2 −0.13+0.11
−0.19 1 0.07
+0.03
−0.03 1.01
+0.44
−0.26
23439 7.67 24 5070 4.71 dk no -0.72 -0.90 21 −0.29+0.04
−0.03 0 · · · · · ·
24040 7.50 46 5853 4.36 dn no 0.17 0.32 14 0.15+0.04
−0.04 15 0.18
+0.03
−0.03 0.67
+0.08
−0.08
24213 6.77 39 6044 4.23 dn no 0.06 0.15 2 −0.07+0.10
−0.12 3 0.02
+0.03
−0.04 0.78
+0.22
−0.18
24238 7.84 21 4973 4.59 dn no -0.32 -0.39 20 −0.04+0.03
−0.03 0 · · · · · ·
24341 7.87 65 5459 4.08 dn no -0.47 -0.47 0 · · · 2 −0.40+0.05
−0.05 · · ·
24365 7.89 111 5205 3.70 dn no -0.26 -0.18 2 −0.06+0.04
−0.04 0 · · · · · ·
24496 6.81 20 5572 4.56 dn no -0.01 0.05 50 0.00+0.04
−0.04 92 0.02
+0.03
−0.03 0.66
+0.07
−0.08
24505 8.05 72 5727 4.32 dn no 0.07 0.19 2 0.31+0.06
−0.05 5 0.29
+0.05
−0.03 0.60
+0.08
−0.10
24727 7.06 48 6211 4.10 dn no -0.12 -0.12 0 · · · 1 −0.12+0.03
−0.04 · · ·
24892 6.88 38 5363 4.12 dn no -0.25 -0.23 2 0.07+0.04
−0.04 4 −0.02+0.03−0.09 0.52+0.11−0.06
25311 8.28 85 6282 4.22 dn no 0.06 0.28 0 · · · 2 0.16+0.04
−0.09 · · ·
25445 9.00 83 5865 4.47 dn no 0.01 0.08 0 · · · 3 −0.01+0.04
−0.04 · · ·
25565 9.20 42 5157 4.41 dn no 0.08 0.11 2 0.07+0.10
−0.07 0 · · · · · ·
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
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(HD) (mag) (pc) (K) (cgs)
25665 7.70 18 4936 4.51 dn no -0.06 0.02 12 −0.05+0.04
−0.06 0 · · · · · ·
25682 8.32 45 5477 4.53 dn no 0.07 0.12 0 · · · 1 0.26+0.04
−0.03 · · ·
25825 7.85 46 5941 4.38 dn no 0.01 0.12 1 0.01+0.13
−0.17 3 0.06
+0.07
−0.05 0.72
+0.30
−0.24
25894 8.55 64 5719 4.41 dn no 0.24 0.38 0 · · · 3 0.21+0.04
−0.03 · · ·
26151 8.49 45 5348 4.47 dn no 0.19 0.34 3 0.23+0.06
−0.07 4 0.46
+0.04
−0.05 1.06
+0.22
−0.17
26257 7.64 65 5950 4.05 dn no 0.04 0.12 0 · · · 3 0.15+0.03
−0.04 · · ·
26736 8.05 46 5870 4.51 dn no 0.14 0.25 0 · · · 9 0.03+0.03
−0.03 · · ·
26756 8.45 45 5760 4.55 dn no 0.14 0.24 0 · · · 2 0.08+0.04
−0.04 · · ·
26794 8.78 33 4909 4.74 dn no 0.04 0.13 2 0.27+0.05
−0.05 0 · · · · · ·
26965 4.43 5 5151 4.58 dn no -0.08 -0.16 31 0.10+0.03
−0.03 0 · · · · · ·
26990 7.50 34 5748 4.39 dn no -0.01 -0.08 0 · · · 7 −0.13+0.04
−0.04 · · ·
27063 8.07 40 5696 4.36 dn no 0.00 0.08 1 0.05+0.07
−0.07 2 0.02
+0.04
−0.04 0.58
+0.11
−0.11
27149 7.53 45 5798 4.49 dn no 0.16 0.23 0 · · · 2 0.06+0.05
−0.06 · · ·
27250 8.62 42 5606 4.53 dn no 0.13 0.23 0 · · · 2 0.08+0.04
−0.04 · · ·
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
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27282 8.47 47 5707 4.57 dn no 0.18 0.28 3 0.01+0.14
−0.18 7 0.03
+0.03
−0.03 0.66
+0.27
−0.22
27496 8.95 92 5575 4.16 dn no 0.35 0.50 7 0.19+0.06
−0.09 1 0.42
+0.04
−0.04 1.06
+0.22
−0.17
27530 8.16 61 5941 4.42 dn no 0.14 0.31 6 −0.14+0.09
−0.11 1 0.16
+0.03
−0.03 1.25
+0.34
−0.27
27732 8.84 48 5549 4.54 dn no 0.09 0.20 0 · · · 3 0.04+0.04
−0.07 · · ·
27748 8.59 44 5621 4.38 dn no -0.18 -0.19 3 −0.22+0.07
−0.08 0 · · · · · ·
28005 6.72 29 5819 4.38 dn no 0.29 0.47 18 0.17+0.06
−0.06 10 0.31
+0.03
−0.03 0.88
+0.13
−0.13
28097 7.67 87 6133 4.03 dn no -0.05 0.04 1 −0.07+0.06
−0.07 5 −0.01+0.03−0.03 0.72+0.13−0.11
28099 8.10 46 5852 4.52 dn no 0.14 0.27 0 · · · 3 0.07+0.03
−0.04 · · ·
28137 8.57 90 5513 3.89 dn no 0.03 0.13 3 0.02+0.07
−0.05 0 · · · · · ·
28187 7.79 41 5781 4.56 dn no -0.25 -0.31 1 0.11+0.05
−0.06 2 −0.16+0.05−0.06 0.34+0.06−0.05
28192 8.06 51 5923 4.47 dn no 0.09 0.17 2 0.04+0.08
−0.10 2 −0.00+0.04−0.05 0.56+0.14−0.12
28291 8.62 49 5625 4.49 dn no 0.18 0.24 0 · · · 3 −0.03+0.04
−0.04 · · ·
28462 9.08 40 5349 4.60 dn no 0.19 0.26 0 · · · 2 −0.00+0.07
−0.07 · · ·
28593 8.59 45 5640 4.56 dn no 0.20 0.26 0 · · · 2 0.02+0.04
−0.04 · · ·
28946 7.92 26 5321 4.55 dn no -0.16 -0.12 2 0.01+0.07
−0.08 2 −0.02+0.06−0.06 0.59+0.14−0.12
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28992 7.90 43 6004 4.55 dn no 0.15 0.27 0 · · · 2 0.07+0.04
−0.04 · · ·
29461 7.96 48 5913 4.52 dn no 0.20 0.29 2 0.07+0.09
−0.09 1 0.11
+0.03
−0.03 0.69
+0.15
−0.15
29528 8.93 56 5524 4.50 dn/dk no 0.17 0.19 0 · · · 1 0.12+0.04
−0.04 · · ·
29621 8.84 51 5604 4.26 dn no 0.08 0.12 0 · · · 3 0.06+0.04
−0.03 · · ·
29818 8.77 48 5524 4.44 dn no -0.06 -0.09 3 −0.12+0.07
−0.11 0 · · · · · ·
29883 8.00 22 4952 4.61 dn no -0.16 -0.14 18 0.01+0.04
−0.03 0 · · · · · ·
29980 8.03 54 5924 4.46 dn no 0.12 0.22 0 · · · 3 0.09+0.04
−0.05 · · ·
30246 8.30 51 5841 4.51 dn no 0.17 0.25 0 · · · 2 0.01+0.04
−0.04 · · ·
30286 7.81 32 5603 4.39 dn no -0.06 -0.09 3 −0.15+0.08
−0.09 0 · · · · · ·
30339 8.21 73 6074 4.37 dn no 0.21 0.38 1 0.01+0.13
−0.19 4 0.26
+0.03
−0.03 1.12
+0.49
−0.36
30572 8.50 75 6015 4.48 dn no 0.25 0.41 2 −0.05+0.14
−0.17 2 0.17
+0.03
−0.03 1.05
+0.41
−0.35
30649 6.94 29 5778 4.44 dn no -0.33 -0.40 1 −0.10+0.07
−0.08 2 −0.20+0.03−0.04 0.50+0.10−0.09
30663 8.43 92 5997 4.32 dn no 0.03 0.10 0 · · · 4 −0.01+0.04
−0.03 · · ·
30712 7.73 42 5614 4.50 dn no 0.10 0.23 0 · · · 2 0.19+0.04
−0.04 · · ·
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f C/Of
(HD) (mag) (pc) (K) (cgs)
31018 7.64 92 5952 3.98 dn no 0.10 0.27 7 0.17+0.04
−0.05 9 0.15
+0.03
−0.03 0.60
+0.08
−0.07
31253 7.13 53 6065 4.10 dn no 0.10 0.23 5 0.07+0.05
−0.10 10 0.12
+0.03
−0.03 0.71
+0.17
−0.09
31412 7.02 35 6096 4.37 dn no 0.04 0.10 7 0.02+0.06
−0.07 4 0.04
+0.03
−0.03 0.65
+0.11
−0.10
31452 8.43 39 5212 4.42 dn no 0.13 0.23 2 0.08+0.07
−0.07 0 · · · · · ·
31560 8.13 17 4744 4.88 dn no 0.01 0.23 2 0.10+0.08
−0.08 0 · · · · · ·
31864 7.63 31 5403 4.38 dn no -0.20 -0.22 0 · · · 1 −0.13+0.05
−0.06 · · ·
31966 6.75 35 5781 4.22 dn no 0.11 0.20 0 · · · 1 0.05+0.04
−0.04 · · ·
32147 6.22 8 4827 4.69 dn no 0.30 0.43 54 0.28+0.04
−0.03 0 · · · · · ·
32259 7.51 38 5881 4.43 dn no -0.09 -0.04 3 0.00+0.11
−0.13 0 · · · · · ·
32673 7.79 80 5818 3.94 dn no 0.18 0.37 1 0.24+0.06
−0.07 0 · · · · · ·
32923 4.91 15 5694 4.20 dn no -0.13 -0.11 22 0.14+0.04
−0.03 24 −0.00+0.03−0.03 0.45+0.05−0.05
32963 7.60 35 5763 4.43 dn no 0.07 0.17 3 −0.06+0.09
−0.13 0 · · · · · ·
33108 8.92 99 6130 4.34 dn no 0.27 0.45 3 −0.02+0.10
−0.11 0 · · · · · ·
33283 8.05 86 6038 4.26 dn yes 0.26 0.53 12 0.22+0.05
−0.05 27 0.35
+0.03
−0.03 0.86
+0.11
−0.11
33334 7.61 46 5596 4.26 dn no 0.01 0.09 0 · · · 11 0.11+0.03
−0.03 · · ·
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33636 7.00 28 5904 4.43 dn yes -0.12 -0.11 5 −0.14+0.06
−0.10 8 −0.18+0.04−0.03 0.57+0.13−0.09
33822 8.12 55 5723 4.30 dn no 0.26 0.41 0 · · · 3 0.29+0.04
−0.04 · · ·
34411 4.69 12 5911 4.37 dn no 0.09 0.19 57 0.09+0.04
−0.04 30 0.09
+0.03
−0.03 0.63
+0.07
−0.07
34445 7.31 45 5837 4.21 dn yes 0.10 0.22 15 0.09+0.05
−0.06 16 0.15
+0.03
−0.03 0.73
+0.12
−0.10
34575 7.09 29 5651 4.45 dn no 0.25 0.39 3 0.23+0.08
−0.07 4 0.26
+0.03
−0.03 0.68
+0.12
−0.14
34721 5.96 24 5999 4.25 dn no -0.08 -0.01 28 −0.03+0.04
−0.04 18 −0.04+0.03−0.03 0.61+0.07−0.07
34745 7.00 37 6070 4.29 dn no -0.09 -0.08 1 −0.02+0.10
−0.14 3 −0.13+0.04−0.04 0.50+0.16−0.12
34887 8.15 41 5458 4.30 h no 0.21 0.44 0 · · · 9 0.46+0.03
−0.03 · · ·
34957 9.23 106 5964 4.56 dn no -0.16 -0.11 11 −0.04+0.06
−0.08 20 −0.20+0.03−0.03 0.44+0.09−0.07
35627 7.49 58 6069 4.24 dn no -0.01 0.07 2 0.12+0.07
−0.07 0 · · · · · ·
35974 7.18 58 5888 3.99 dn no -0.19 -0.12 1 −0.16+0.08
−0.08 1 −0.07+0.03−0.03 0.78+0.16−0.15
36308 8.40 35 5612 4.82 dn no 0.07 0.12 1 0.03+0.11
−0.15 2 −0.09+0.07−0.08 0.48+0.18−0.14
36387 8.11 53 5928 4.33 dn no 0.05 0.14 3 −0.11+0.07
−0.09 3 0.03
+0.03
−0.03 0.88
+0.20
−0.16
37008 7.74 20 4975 4.55 dn no -0.31 -0.36 26 −0.08+0.04
−0.03 0 · · · · · ·
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
37124 7.68 33 5500 4.60 dn yes -0.29 -0.32 9 0.12+0.04
−0.04 18 0.01
+0.03
−0.03 0.48
+0.06
−0.06
37213 8.22 84 5453 4.04 dn no -0.42 -0.41 1 −0.18+0.06
−0.07 1 −0.17+0.05−0.05 0.66+0.13−0.12
37216 7.85 27 5364 4.44 dn no -0.10 -0.07 1 −0.06+0.08
−0.09 5 0.03
+0.05
−0.08 0.78
+0.22
−0.16
37394 6.21 12 5351 4.60 dn no 0.16 0.22 3 0.07+0.16
−0.09 6 0.03
+0.07
−0.04 0.57
+0.13
−0.23
37605 8.67 42 5317 4.22 dn yes 0.29 0.36 1 0.12+0.09
−0.10 5 0.27
+0.04
−0.04 0.89
+0.22
−0.21
37962 7.84 36 5651 4.41 dn no -0.18 -0.21 1 −0.22+0.11
−0.13 2 −0.21+0.05−0.04 0.64+0.20−0.18
38230 7.34 20 5174 4.53 dn no -0.02 0.00 11 0.16+0.04
−0.04 0 · · · · · ·
38400 8.20 73 6009 4.24 dn no 0.08 0.23 0 · · · 1 0.07+0.03
−0.03 · · ·
38467 8.27 72 5790 4.22 dn no 0.24 0.41 2 0.12+0.06
−0.06 4 0.22
+0.04
−0.03 0.80
+0.13
−0.13
38529 5.95 42 5697 4.05 dn yes 0.27 0.53 17 0.33+0.04
−0.04 11 0.33
+0.03
−0.03 0.62
+0.08
−0.08
38801 8.26 99 5274 3.82 dn yes 0.27 0.43 1 0.05+0.08
−0.09 0 · · · · · ·
38858 5.97 15 5726 4.51 dn no -0.21 -0.19 65 −0.15+0.04
−0.03 34 −0.17+0.03−0.03 0.60+0.06−0.07
38949 7.80 42 6051 4.55 dn no -0.12 -0.07 5 −0.04+0.09
−0.11 7 −0.10+0.04−0.03 0.54+0.14−0.12
39094 7.89 66 5400 3.92 dn no 0.19 0.32 5 0.15+0.06
−0.06 9 0.32
+0.03
−0.03 0.93
+0.15
−0.15
39480 8.34 81 5999 4.34 dn no 0.23 0.43 1 0.04+0.10
−0.12 0 · · · · · ·
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39715 8.84 26 4798 4.75 dn no -0.10 -0.01 1 −0.12+0.09
−0.13 0 · · · · · ·
39796 8.05 71 5494 3.98 dn/dk no 0.18 0.27 2 0.10+0.05
−0.06 2 0.12
+0.03
−0.04 0.66
+0.11
−0.09
39833 7.65 46 5831 4.44 dn no 0.11 0.20 2 0.08+0.09
−0.08 3 0.05
+0.05
−0.04 0.58
+0.12
−0.14
39881 6.60 27 5718 4.42 dn no -0.05 -0.04 15 0.24+0.04
−0.03 8 0.08
+0.03
−0.03 0.43
+0.05
−0.05
39997 8.48 103 6046 4.12 dn no 0.01 0.13 0 · · · 1 0.22+0.03
−0.03 · · ·
40330 8.47 74 5965 4.25 dn no 0.09 0.21 0 · · · 3 0.11+0.03
−0.04 · · ·
40397 6.99 23 5542 4.59 dk no -0.04 -0.02 18 0.20+0.04
−0.04 51 0.09
+0.03
−0.03 0.50
+0.05
−0.05
40979 6.74 33 6089 4.30 dn yes 0.12 0.22 0 · · · 5 0.13+0.03
−0.03 · · ·
41484 7.96 81 5993 4.13 dn no 0.08 0.25 0 · · · 1 0.16+0.03
−0.03 · · ·
42182 8.45 29 5048 4.43 dn no 0.08 0.08 1 0.11+0.07
−0.08 0 · · · · · ·
42250 7.43 25 5396 4.60 dn no 0.01 0.07 2 0.16+0.05
−0.05 3 0.23
+0.05
−0.05 0.74
+0.13
−0.12
42618 6.85 23 5747 4.43 dn no -0.09 -0.05 0 · · · 1 −0.16+0.04
−0.04 · · ·
43296 8.90 98 6111 4.20 dn no 0.24 0.44 0 · · · 3 0.29+0.03
−0.03 · · ·
43691 8.03 93 6120 4.18 h yes 0.20 0.38 0 · · · 1 0.29+0.03
−0.03 · · ·
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
43745 6.05 39 6095 4.02 dn no 0.06 0.19 1 0.26+0.06
−0.07 2 0.10
+0.03
−0.03 0.44
+0.08
−0.07
43947 6.61 27 5933 4.37 dn no -0.28 -0.26 3 −0.30+0.08
−0.10 4 −0.19+0.04−0.04 0.80+0.19−0.16
44420 7.63 41 5796 4.35 dn no 0.28 0.44 3 0.19+0.06
−0.07 3 0.28
+0.03
−0.03 0.78
+0.13
−0.12
44614 7.59 44 5733 4.14 dn no -0.01 0.13 1 −0.40+0.19
−0.27 0 · · · · · ·
44663 8.11 68 6043 4.22 dn no -0.00 0.11 0 · · · 1 0.14+0.03
−0.03 · · ·
44985 7.01 32 5929 4.29 dn no -0.07 -0.06 1 −0.13+0.07
−0.08 0 · · · · · ·
45067 5.88 33 6044 4.08 dn no -0.09 -0.01 3 −0.03+0.07
−0.07 5 −0.08+0.04−0.03 0.55+0.10−0.10
45161 8.14 42 5672 4.36 dn no 0.10 0.16 0 · · · 3 0.03+0.04
−0.04 · · ·
45184 6.37 22 5810 4.37 dn no 0.03 0.07 27 −0.01+0.04
−0.04 114 −0.01+0.03−0.03 0.63+0.07−0.07
45350 7.89 48 5616 4.33 dn yes 0.26 0.34 8 0.22+0.05
−0.05 6 0.20
+0.03
−0.03 0.61
+0.08
−0.08
45588 6.05 29 6168 4.29 dn no -0.02 0.07 3 0.00+0.09
−0.17 1 −0.01+0.03−0.03 0.62+0.25−0.13
45652 8.10 36 5312 4.39 dn yes 0.24 0.37 2 −0.09+0.12
−0.19 4 0.30
+0.04
−0.04 1.55
+0.68
−0.46
46375 7.91 33 5285 4.53 dn yes 0.20 0.36 1 0.12+0.11
−0.14 0 · · · · · ·
47157 7.61 38 5733 4.43 dn no 0.31 0.49 0 · · · 25 0.30+0.03
−0.03 · · ·
47309 7.60 42 5708 4.21 dn no 0.03 0.10 3 −0.10+0.07
−0.08 0 · · · · · ·
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47752 8.08 17 4707 4.72 dn no -0.18 -0.07 5 −0.12+0.05
−0.05 0 · · · · · ·
48682 5.24 16 6064 4.33 dn no 0.09 0.16 0 · · · 6 0.08+0.03
−0.03 · · ·
48938 6.43 26 5937 4.31 dn no -0.39 -0.40 1 −0.41+0.11
−0.17 1 −0.29+0.04−0.04 0.83+0.33−0.23
49674 8.10 40 5662 4.56 dn yes 0.23 0.38 7 0.11+0.08
−0.08 18 0.12
+0.03
−0.03 0.65
+0.13
−0.12
50281 6.58 8 4758 4.92 dn no -0.01 0.16 3 0.12+0.07
−0.08 0 · · · · · ·
50499 7.21 47 6070 4.37 dn yes 0.25 0.45 13 0.24+0.05
−0.05 4 0.29
+0.03
−0.03 0.71
+0.10
−0.10
50554 6.84 31 5929 4.29 dn yes -0.07 -0.04 6 −0.01+0.06
−0.08 8 −0.06+0.03−0.03 0.57+0.11−0.09
50639 7.05 39 6098 4.29 dn no -0.03 0.03 2 0.09+0.13
−0.10 1 0.01
+0.04
−0.04 0.53
+0.13
−0.17
50692 5.74 17 5891 4.36 dn no -0.13 -0.10 14 −0.02+0.04
−0.05 28 −0.13+0.03−0.03 0.50+0.06−0.06
50806 6.05 25 5683 4.35 dn/dk no 0.07 0.17 2 0.36+0.04
−0.04 1 0.19
+0.03
−0.03 0.42
+0.05
−0.05
51046 8.06 39 5622 4.45 dn no -0.03 0.04 0 · · · 5 0.02+0.04
−0.04 · · ·
51067A 7.15 37 5852 4.11 dn no -0.01 0.06 1 −0.05+0.10
−0.15 1 0.07
+0.04
−0.03 0.84
+0.29
−0.21
51067B 8.24 33 5463 4.44 dn no 0.14 0.20 1 −0.11+0.15
−0.22 1 −0.03+0.06−0.06 0.76+0.39−0.28
51219 7.41 32 5642 4.46 dn no 0.00 0.06 2 −0.11+0.09
−0.14 1 0.05
+0.04
−0.04 0.91
+0.31
−0.21
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51419 6.94 24 5637 4.46 dn no -0.33 -0.35 13 −0.13+0.04
−0.05 14 −0.13+0.03−0.04 0.62+0.09−0.07
51813 8.66 58 6001 4.47 dn no 0.11 0.21 2 0.08+0.09
−0.11 0 · · · · · ·
52265 6.29 28 6076 4.26 dn yes 0.16 0.27 20 0.02+0.04
−0.04 10 0.15
+0.03
−0.03 0.86
+0.10
−0.10
52456 8.16 28 5109 4.37 dn no 0.01 0.10 1 −0.03+0.09
−0.11 0 · · · · · ·
52711 5.93 19 5889 4.41 dn no -0.10 -0.07 45 −0.01+0.04
−0.03 72 −0.07+0.03−0.03 0.55+0.06−0.06
53532 8.25 43 5769 4.62 dn no 0.12 0.19 0 · · · 5 −0.02+0.03
−0.04 · · ·
55696 7.95 73 6154 4.32 · · · no 0.27 0.50 3 0.13+0.08
−0.14 7 0.26
+0.03
−0.03 0.85
+0.28
−0.16
56274 7.74 33 5681 4.47 dn/dk no -0.50 -0.51 1 −0.26+0.10
−0.14 1 −0.48+0.06−0.08 0.38+0.14−0.10
56303 7.34 41 5895 4.24 dn no 0.13 0.21 2 0.02+0.13
−0.15 2 0.09
+0.03
−0.03 0.74
+0.27
−0.23
56957 7.57 63 5874 4.30 dn no 0.27 0.56 1 0.30+0.06
−0.06 0 · · · · · ·
57204 7.99 83 5156 3.62 dn no 0.06 0.21 1 −0.09+0.08
−0.10 0 · · · · · ·
57813 8.64 40 5294 4.25 dn no 0.28 0.29 4 0.06+0.07
−0.08 0 · · · · · ·
58781 7.24 29 5604 4.46 dn no 0.06 0.18 2 0.10+0.10
−0.13 2 0.14
+0.04
−0.04 0.69
+0.21
−0.17
59062 8.15 46 5546 4.47 dn no 0.23 0.40 0 · · · 1 0.35+0.06
−0.05 · · ·
60491 8.16 24 5091 4.63 dn no -0.26 -0.20 2 −0.15+0.09
−0.19 0 · · · · · ·
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60521 8.00 51 5929 4.43 dn no 0.15 0.28 1 −0.03+0.13
−0.21 1 0.09
+0.04
−0.03 0.83
+0.41
−0.26
61364 8.66 95 5718 4.04 dn no -0.03 -0.02 0 · · · 1 −0.03+0.04
−0.04 · · ·
61447 8.41 50 5592 4.33 · · · no 0.18 0.32 0 · · · 2 0.26+0.04
−0.04 · · ·
61606 7.18 14 4964 4.71 dn no -0.05 0.07 1 0.10+0.07
−0.09 0 · · · · · ·
62128 7.53 51 5800 4.25 dn no 0.26 0.45 0 · · · 6 0.29+0.03
−0.03 · · ·
62694 9.07 89 5788 4.37 dn/dk no 0.11 0.28 1 0.11+0.10
−0.13 3 0.23
+0.03
−0.03 0.85
+0.26
−0.20
62857 8.51 53 5872 4.66 dn no 0.19 0.32 2 0.27+0.12
−0.17 2 −0.03+0.04−0.04 0.31+0.13−0.09
63754 6.54 51 6096 4.07 dn no 0.13 0.30 2 0.25+0.05
−0.05 1 0.19
+0.03
−0.03 0.54
+0.07
−0.08
64502 8.44 110 4913 3.52 dn no 0.04 0.05 2 0.08+0.04
−0.04 0 · · · · · ·
64942 8.37 48 5784 4.48 dn no -0.02 -0.02 5 0.00+0.08
−0.12 3 −0.12+0.05−0.04 0.48+0.14−0.10
65080 8.21 53 5802 4.20 dn no -0.08 -0.07 3 −0.26+0.08
−0.15 1 0.00
+0.04
−0.04 1.15
+0.42
−0.23
65277 8.05 17 4741 4.76 dn no -0.15 -0.10 12 0.02+0.03
−0.04 0 · · · · · ·
65430 7.68 23 5183 4.55 dn no -0.04 -0.04 3 0.17+0.05
−0.10 0 · · · · · ·
65583 6.97 16 5279 4.76 dn/dk no -0.48 -0.57 21 −0.02+0.03
−0.04 0 · · · · · ·
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66171 8.18 47 5711 4.41 dn no -0.28 -0.26 2 −0.15+0.06
−0.07 0 · · · · · ·
66221 8.06 43 5547 4.26 dn no 0.20 0.23 1 0.09+0.07
−0.09 0 · · · · · ·
66428 8.25 55 5752 4.49 dn yes 0.23 0.41 15 0.18+0.05
−0.05 7 0.30
+0.03
−0.03 0.82
+0.12
−0.12
66485 8.43 44 5566 4.37 dn no -0.03 0.02 1 0.02+0.09
−0.12 4 0.08
+0.04
−0.04 0.71
+0.20
−0.17
67346 7.62 69 6091 4.18 dn no 0.24 0.48 0 · · · 1 0.29+0.03
−0.03 · · ·
67458 6.80 25 5838 4.45 dn no -0.18 -0.15 1 −0.19+0.12
−0.17 1 −0.18+0.03−0.04 0.64+0.26−0.19
67767 5.73 41 5344 3.88 dn/dk no -0.05 0.07 3 0.13+0.04
−0.04 0 · · · · · ·
68017 6.78 21 5552 4.65 dn no -0.30 -0.31 41 0.09+0.03
−0.03 53 0.01
+0.03
−0.03 0.52
+0.05
−0.05
68168 7.34 33 5724 4.40 dn no 0.10 0.20 1 0.10+0.07
−0.09 10 0.06
+0.03
−0.03 0.58
+0.13
−0.11
68978 6.70 27 5919 4.43 dn no -0.00 0.07 2 0.04+0.07
−0.07 1 0.01
+0.03
−0.04 0.58
+0.10
−0.10
68988 8.20 58 5960 4.41 dn yes 0.30 0.47 0 · · · 2 0.22+0.03
−0.03 · · ·
69027 8.91 79 5535 4.98 dn no -0.52 -0.36 0 · · · 3 0.37+0.05
−0.05 · · ·
69056 7.72 37 5490 4.27 dn no 0.06 0.16 0 · · · 1 0.29+0.03
−0.04 · · ·
69809 7.86 50 5817 4.30 dn no 0.24 0.39 1 0.12+0.06
−0.07 2 0.30
+0.03
−0.03 0.97
+0.18
−0.16
69830 5.95 12 5361 4.46 dn yes -0.08 -0.01 33 −0.07+0.04
−0.04 74 0.06
+0.03
−0.03 0.87
+0.09
−0.11
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69960 8.00 61 5690 4.21 dk no 0.29 0.43 4 0.22+0.05
−0.05 5 0.24
+0.03
−0.03 0.66
+0.09
−0.09
71067 8.66 66 6071 4.49 dn no 0.01 0.04 0 · · · 1 −0.07+0.04
−0.04 · · ·
71334 7.81 38 5716 4.48 dn no -0.05 -0.00 0 · · · 3 −0.04+0.04
−0.06 · · ·
71479 7.17 41 5953 4.30 dn no 0.18 0.33 2 0.19+0.06
−0.07 1 0.20
+0.03
−0.03 0.65
+0.12
−0.10
71835 8.39 39 5488 4.58 h no -0.02 0.05 0 · · · 2 −0.00+0.04
−0.05 · · ·
71881 7.44 40 5822 4.29 dn no -0.02 0.05 1 0.07+0.06
−0.06 2 0.02
+0.03
−0.03 0.56
+0.09
−0.08
72616 8.35 72 5803 4.08 dn no 0.21 0.35 1 0.15+0.07
−0.08 0 · · · · · ·
72659 7.46 51 5920 4.24 dn yes -0.03 0.06 12 0.01+0.04
−0.04 10 0.03
+0.03
−0.03 0.66
+0.08
−0.07
72673 6.38 12 5243 4.67 dn no -0.33 -0.32 8 −0.12+0.05
−0.05 0 · · · · · ·
73226 7.54 43 5873 4.36 dn no 0.09 0.23 1 0.14+0.06
−0.07 9 0.18
+0.03
−0.03 0.68
+0.13
−0.11
73256 8.08 36 5566 4.55 dn yes 0.23 0.33 1 0.01+0.11
−0.15 4 0.17
+0.04
−0.04 0.92
+0.32
−0.24
73534 8.23 96 4929 3.69 dn yes 0.15 0.29 10 0.10+0.04
−0.04 0 · · · · · ·
73667 7.61 18 4990 4.64 dn no -0.36 -0.44 16 −0.08+0.04
−0.04 0 · · · · · ·
73933 7.88 58 6076 4.39 dn no 0.03 0.16 0 · · · 1 0.09+0.04
−0.04 · · ·
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Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
73940 7.59 83 5685 4.00 dn no 0.08 0.20 1 0.25+0.04
−0.05 3 0.20
+0.03
−0.04 0.56
+0.08
−0.07
74156 7.61 64 6068 4.26 dn yes 0.12 0.21 12 0.20+0.04
−0.07 21 0.08
+0.03
−0.03 0.47
+0.09
−0.06
75576 8.27 85 5954 3.98 dn no 0.14 0.19 0 · · · 1 0.18+0.04
−0.04 · · ·
75732 5.96 12 5235 4.45 dn yes 0.25 0.45 143 0.13+0.06
−0.06 0 · · · · · ·
75784 7.84 84 4904 3.60 dn no 0.16 0.30 9 0.11+0.04
−0.04 0 · · · · · ·
75898 8.03 80 6021 4.17 h yes 0.23 0.38 12 0.18+0.05
−0.05 20 0.23
+0.03
−0.03 0.72
+0.09
−0.10
76539 7.86 53 5727 4.25 dn no 0.14 0.28 2 0.16+0.06
−0.07 1 0.12
+0.04
−0.04 0.58
+0.11
−0.10
76617 8.17 90 5960 4.06 dn no 0.14 0.25 1 −0.08+0.15
−0.22 3 0.22
+0.03
−0.03 1.26
+0.66
−0.44
76780 7.63 33 5635 4.28 dn no 0.10 0.20 3 −0.06+0.07
−0.07 4 0.19
+0.04
−0.04 1.12
+0.20
−0.20
76909 7.84 47 5740 4.39 dn no 0.34 0.51 1 0.18+0.08
−0.09 2 0.30
+0.03
−0.03 0.84
+0.18
−0.17
76974 8.46 46 5597 4.49 dn no 0.07 0.21 1 −0.25+0.18
−0.21 0 · · · · · ·
77519 7.97 87 6269 4.32 dn no 0.23 0.52 1 0.12+0.15
−0.22 0 · · · · · ·
77803 8.60 66 5862 4.35 dn no 0.05 0.13 3 0.04+0.06
−0.07 0 · · · · · ·
78277 8.17 91 5764 4.00 dn no 0.22 0.40 1 −0.08+0.12
−0.15 0 · · · · · ·
78536 8.31 97 5925 4.33 dn no 0.10 0.25 1 0.15+0.06
−0.06 3 0.10
+0.03
−0.03 0.56
+0.09
−0.08
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
78538 8.15 43 5804 4.58 dn no -0.03 0.01 0 · · · 2 −0.15+0.05
−0.04 · · ·
78752 7.84 83 6038 4.05 dn no 0.10 0.25 0 · · · 1 0.18+0.04
−0.04 · · ·
79282 8.30 56 5903 4.45 dn no 0.09 0.18 0 · · · 3 −0.03+0.04
−0.04 · · ·
79498 8.05 48 5652 4.28 dn no 0.10 0.27 1 0.00+0.13
−0.16 0 · · · · · ·
80367 8.15 29 5098 4.51 dn no 0.03 0.09 6 0.18+0.04
−0.04 0 · · · · · ·
80606 9.06 58 5573 4.44 dn yes 0.26 0.43 28 0.21+0.05
−0.05 37 0.31
+0.03
−0.03 0.79
+0.11
−0.11
81324 8.42 106 5083 3.59 dn no 0.05 0.18 3 0.10+0.05
−0.05 0 · · · · · ·
81505 8.40 86 5788 4.41 dn no 0.33 0.60 1 0.33+0.09
−0.10 0 · · · · · ·
82460 8.40 46 5774 4.46 dn no -0.01 0.02 1 −0.21+0.12
−0.18 3 −0.08+0.03−0.03 0.86+0.36−0.25
82905 8.91 90 5949 4.34 dn no 0.09 0.20 0 · · · 3 0.09+0.03
−0.04 · · ·
82943 6.54 27 5997 4.42 dn yes 0.20 0.37 27 0.14+0.04
−0.05 29 0.18
+0.03
−0.03 0.69
+0.09
−0.08
83443 8.23 43 5453 4.49 dn yes 0.27 0.52 2 0.06+0.13
−0.17 4 0.44
+0.04
−0.04 1.52
+0.63
−0.48
83983 8.92 43 5294 4.48 dn no 0.19 0.24 2 0.06+0.08
−0.09 0 · · · · · ·
84117 4.93 14 6152 4.31 dn no -0.08 -0.04 23 0.05+0.04
−0.03 37 −0.00+0.03−0.03 0.56+0.06−0.06
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
84501 8.26 92 5810 4.14 dn/dk no 0.12 0.33 1 0.26+0.06
−0.07 1 0.14
+0.04
−0.04 0.48
+0.08
−0.08
84703 7.88 63 5981 4.17 h no -0.07 0.06 1 0.05+0.08
−0.11 0 · · · · · ·
84737 5.08 18 5960 4.24 dn no 0.14 0.25 21 0.17+0.04
−0.04 32 0.13
+0.03
−0.03 0.57
+0.06
−0.06
85301 7.74 32 5725 4.62 dn no 0.12 0.21 4 0.09+0.09
−0.15 14 −0.00+0.03−0.03 0.51+0.18−0.12
85689 7.71 45 6002 4.38 dn no -0.18 -0.12 8 −0.20+0.07
−0.08 17 −0.21+0.03−0.03 0.62+0.12−0.11
86081 8.73 91 6028 4.29 dn yes 0.15 0.34 6 0.20+0.05
−0.05 28 0.21
+0.03
−0.03 0.64
+0.09
−0.08
86728 5.37 14 5700 4.29 dn no 0.11 0.26 47 0.04+0.05
−0.04 39 0.18
+0.03
−0.03 0.87
+0.10
−0.12
87001 8.96 75 5816 4.18 dn no 0.11 0.23 3 0.14+0.05
−0.10 3 0.16
+0.03
−0.03 0.66
+0.16
−0.10
87359 7.49 31 5676 4.49 dn no 0.04 0.10 1 0.02+0.06
−0.07 3 −0.05+0.04−0.04 0.54+0.09−0.09
87836 7.49 43 5774 4.32 dn no 0.30 0.48 1 0.22+0.06
−0.06 1 0.25
+0.03
−0.03 0.67
+0.11
−0.11
87883 7.56 18 4958 4.56 dn yes 0.04 0.12 26 0.09+0.04
−0.04 0 · · · · · ·
88072 7.55 37 5751 4.40 dn no -0.01 0.09 1 −0.01+0.09
−0.11 0 · · · · · ·
88133 8.01 74 5494 4.23 dn/dk yes 0.21 0.50 10 0.23+0.05
−0.07 8 0.35
+0.03
−0.03 0.82
+0.15
−0.12
88218 6.14 30 5837 4.10 dn no -0.12 -0.09 1 0.02+0.05
−0.06 0 · · · · · ·
88371 8.42 62 5630 4.50 dn no -0.14 -0.19 3 0.21+0.05
−0.05 1 −0.06+0.04−0.04 0.34+0.05−0.05
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
88402 7.57 60 6009 4.21 dn no 0.14 0.32 3 0.01+0.11
−0.09 0 · · · · · ·
88656 9.08 43 5301 4.65 h no 0.07 0.01 3 0.19+0.05
−0.06 6 −0.23+0.07−0.10 0.24+0.06−0.05
88725 7.75 36 5581 4.54 dn no -0.55 -0.59 1 −0.10+0.10
−0.11 0 · · · · · ·
88775 7.74 76 5830 4.14 dn no 0.09 0.24 3 0.14+0.07
−0.07 2 0.05
+0.03
−0.03 0.51
+0.09
−0.09
88986 6.46 32 5838 4.23 dn no 0.03 0.14 1 0.22+0.06
−0.06 1 0.12
+0.03
−0.03 0.51
+0.08
−0.08
89022 8.97 78 5850 4.36 dn no 0.17 0.34 3 −0.03+0.10
−0.15 0 · · · · · ·
89269 6.66 20 5586 4.44 dn no -0.18 -0.14 43 −0.14+0.04
−0.04 27 −0.13+0.03−0.03 0.66+0.08−0.07
89391 7.94 120 4976 3.59 dn no -0.06 -0.00 9 0.26+0.03
−0.03 0 · · · · · ·
89454 8.03 40 5681 4.41 · · · no 0.11 0.16 0 · · · 2 0.07+0.04
−0.04 · · ·
89793 8.84 62 5678 4.41 dn no 0.07 0.21 4 −0.03+0.08
−0.09 3 0.14
+0.03
−0.04 0.92
+0.20
−0.18
90054 7.87 68 6131 4.26 dn/dk no 0.28 0.47 1 0.16+0.07
−0.07 3 0.31
+0.03
−0.03 0.90
+0.16
−0.16
90125 6.33 100 4928 3.16 dn no -0.13 -0.03 1 0.13+0.04
−0.04 0 · · · · · ·
90156 6.92 22 5626 4.63 dn no -0.21 -0.17 6 −0.06+0.05
−0.07 52 −0.14+0.03−0.03 0.53+0.09−0.07
90211 8.05 76 6160 4.19 h no 0.20 0.34 1 0.04+0.12
−0.17 0 · · · · · ·
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
90323 8.27 79 5970 4.12 dn no 0.21 0.36 1 0.09+0.09
−0.09 1 0.28
+0.03
−0.03 0.96
+0.22
−0.20
90383 8.80 80 5710 4.15 dn no 0.20 0.34 3 −0.06+0.09
−0.13 0 · · · · · ·
90681 7.83 45 5995 4.49 dn no 0.24 0.40 0 · · · 3 0.16+0.03
−0.03 · · ·
90711 7.89 32 5466 4.50 dn no 0.24 0.40 13 0.18+0.06
−0.06 10 0.29
+0.03
−0.03 0.81
+0.13
−0.13
90722 7.88 50 5719 4.31 dn no 0.29 0.46 2 0.28+0.06
−0.06 1 0.29
+0.04
−0.04 0.65
+0.11
−0.10
90905 6.88 31 6148 4.57 dn no 0.03 0.05 0 · · · 5 −0.10+0.04
−0.04 · · ·
91148 7.93 37 5615 4.43 dn no 0.08 0.17 3 −0.13+0.09
−0.11 1 0.06
+0.04
−0.04 0.98
+0.26
−0.21
91204 7.82 51 5914 4.29 dn no 0.17 0.33 1 0.27+0.06
−0.08 1 0.20
+0.03
−0.03 0.54
+0.11
−0.09
91275 8.68 50 5575 4.35 dn no -0.01 0.00 0 · · · 3 −0.10+0.04
−0.05 · · ·
91331 9.11 103 5935 4.35 dn no 0.11 0.23 0 · · · 3 0.08+0.04
−0.04 · · ·
91348 8.63 89 5728 4.31 dn no 0.39 0.67 0 · · · 3 0.48+0.03
−0.03 · · ·
91856 8.71 45 5379 4.31 dn no -0.00 0.03 3 −0.09+0.08
−0.08 0 · · · · · ·
91876 8.22 93 6208 4.11 dn no 0.19 0.39 3 0.22+0.13
−0.14 4 0.29
+0.03
−0.04 0.73
+0.24
−0.22
91909 9.19 70 5669 4.38 dn no -0.12 -0.11 3 −0.05+0.05
−0.06 3 −0.09+0.04−0.04 0.59+0.09−0.09
92194 8.62 48 5655 4.43 dn no 0.10 0.16 0 · · · 2 0.02+0.04
−0.04 · · ·
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
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f C/Of
(HD) (mag) (pc) (K) (cgs)
92222A 9.40 · · · 5753 4.70 · · · no 0.19 0.29 0 · · · 8 −0.01+0.03
−0.04 · · ·
92222B 9.30 · · · 5690 4.65 · · · no 0.20 0.32 3 −0.01+0.11
−0.12 4 −0.02+0.04−0.04 0.61+0.19−0.16
92320 8.38 41 5636 4.43 dn no -0.10 -0.07 0 · · · 3 −0.08+0.04
−0.04 · · ·
92788 7.31 32 5836 4.66 dn yes 0.16 0.41 4 0.11+0.10
−0.13 3 0.31
+0.03
−0.04 1.01
+0.32
−0.23
92855 7.28 35 6140 4.58 dn no -0.07 -0.03 0 · · · 5 −0.09+0.04
−0.03 · · ·
92885 8.11 74 6311 4.46 dn no 0.09 0.30 0 · · · 3 0.10+0.03
−0.03 · · ·
92945 7.72 21 5183 4.76 dn no -0.12 0.08 1 0.12+0.06
−0.07 0 · · · · · ·
93215 8.05 47 5798 4.46 dn no 0.16 0.32 0 · · · 3 0.14+0.04
−0.03 · · ·
93664 7.80 90 6025 4.12 dn no 0.17 0.30 1 0.17+0.06
−0.07 3 0.23
+0.03
−0.03 0.72
+0.13
−0.11
93745 7.48 55 5918 4.12 dn no 0.02 0.15 3 0.05+0.05
−0.08 3 0.10
+0.03
−0.03 0.71
+0.13
−0.09
93849 7.86 74 6109 4.20 dn no 0.17 0.31 1 −0.06+0.09
−0.12 1 0.28
+0.03
−0.03 1.39
+0.39
−0.29
93932 7.53 52 5897 4.20 dn no 0.05 0.15 1 0.11+0.06
−0.08 1 0.14
+0.03
−0.04 0.68
+0.14
−0.11
94151 7.84 37 5592 4.43 dn no 0.04 0.13 3 0.13+0.06
−0.06 6 0.08
+0.03
−0.03 0.56
+0.09
−0.09
94292 7.75 76 5904 4.28 dn no 0.06 0.20 2 0.08+0.06
−0.07 3 0.09
+0.04
−0.03 0.65
+0.11
−0.10
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94375 8.00 74 6076 4.02 dn no 0.06 0.18 1 0.00+0.10
−0.14 0 · · · · · ·
94383 8.35 70 6193 4.28 dn no 0.05 0.17 3 0.13+0.05
−0.10 0 · · · · · ·
95088 8.42 105 5179 3.85 · · · no 0.17 0.33 10 0.16+0.04
−0.06 0 · · · · · ·
95128 5.03 14 5882 4.38 dn yes 0.02 0.12 14 0.03+0.05
−0.05 8 0.08
+0.04
−0.03 0.71
+0.10
−0.10
95188 8.49 36 5482 4.65 dn no -0.03 -0.02 5 0.08+0.07
−0.12 6 −0.23+0.07−0.07 0.31+0.10−0.07
95622 9.08 108 6084 4.26 dn no -0.16 -0.07 3 0.02+0.07
−0.10 8 −0.11+0.03−0.03 0.47+0.11−0.08
96167 8.09 84 5820 4.18 dn yes 0.28 0.53 17 0.11+0.06
−0.06 30 0.34
+0.03
−0.03 1.06
+0.16
−0.16
96361 8.74 90 5736 4.11 dn no -0.02 0.03 1 −0.03+0.05
−0.05 4 0.07
+0.03
−0.03 0.78
+0.11
−0.10
96529 8.85 77 5668 4.18 dn no 0.19 0.26 4 0.11+0.06
−0.07 4 0.15
+0.03
−0.03 0.68
+0.12
−0.10
96700 6.51 26 5865 4.41 dn no -0.17 -0.14 0 · · · 5 −0.14+0.03
−0.04 · · ·
96937 7.69 30 5393 4.39 dn no 0.09 0.17 1 −0.13+0.12
−0.15 0 · · · · · ·
97038 7.70 66 5789 4.36 dn no 0.12 0.27 0 · · · 1 0.18+0.04
−0.04 · · ·
97343 7.05 21 5399 4.56 dn no -0.05 0.03 16 0.17+0.04
−0.04 43 0.17
+0.03
−0.03 0.64
+0.08
−0.07
97645 7.88 63 6171 4.32 dn no 0.19 0.38 3 0.15+0.07
−0.08 3 0.12
+0.03
−0.04 0.58
+0.12
−0.11
97658 7.76 21 5148 4.65 dn no -0.27 -0.24 88 −0.07+0.04
−0.03 0 · · · · · ·
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97854 8.23 81 6211 4.45 dn no 0.22 0.46 0 · · · 5 0.24+0.03
−0.03 · · ·
98281 7.29 21 5419 4.61 dn no -0.17 -0.17 51 −0.03+0.04
−0.03 28 −0.10+0.03−0.03 0.54+0.06−0.06
98553 7.54 33 6009 4.69 dn no -0.31 -0.31 0 · · · 2 −0.35+0.07
−0.19 · · ·
98618 7.65 38 5812 4.42 dn no 0.00 0.10 0 · · · 2 0.04+0.03
−0.03 · · ·
98630 8.08 101 6124 4.10 dn no 0.25 0.49 3 0.23+0.06
−0.09 6 0.28
+0.03
−0.03 0.72
+0.15
−0.11
98736 7.93 31 5291 4.32 dn no 0.35 0.46 2 0.09+0.11
−0.13 0 · · · · · ·
99109 9.10 60 5272 4.44 dn yes 0.25 0.43 7 0.24+0.06
−0.07 0 · · · · · ·
99491 6.49 17 5502 4.58 dn no 0.23 0.42 85 0.17+0.06
−0.05 67 0.33
+0.03
−0.03 0.92
+0.13
−0.13
99492 7.58 17 4955 4.77 dn yes 0.24 0.43 53 0.28+0.04
−0.04 0 · · · · · ·
100069 7.97 84 5929 4.07 dn no 0.13 0.31 1 0.22+0.06
−0.07 1 0.11
+0.03
−0.03 0.50
+0.08
−0.08
100180 6.27 23 5989 4.38 dn no -0.02 0.03 29 0.01+0.04
−0.06 22 0.03
+0.03
−0.03 0.67
+0.11
−0.08
100623 5.96 9 5189 4.68 dn no -0.32 -0.32 9 −0.11+0.05
−0.05 0 · · · · · ·
101165 9.18 97 6054 4.15 dn no -0.02 0.08 0 · · · 1 0.05+0.04
−0.03 · · ·
101348 7.82 81 5788 4.07 dn no 0.31 0.52 0 · · · 1 0.27+0.04
−0.04 · · ·
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101444 8.50 41 5319 4.43 dn no -0.05 -0.01 1 0.23+0.06
−0.06 1 0.23
+0.06
−0.06 0.64
+0.13
−0.13
101472 7.41 38 6191 4.43 dn no -0.05 -0.07 0 · · · 4 −0.07+0.03
−0.04 · · ·
101501 5.31 9 5488 4.43 dn no -0.03 -0.04 1 0.02+0.08
−0.10 1 −0.10+0.04−0.04 0.48+0.12−0.10
101675 9.00 84 5651 4.33 dn no 0.14 0.26 2 0.03+0.08
−0.11 4 0.11
+0.04
−0.04 0.76
+0.20
−0.16
101847 8.33 59 5924 4.44 dn no 0.09 0.21 6 −0.07+0.06
−0.08 8 0.10
+0.03
−0.03 0.91
+0.19
−0.15
101904 8.21 79 5868 4.09 dn no 0.07 0.18 0 · · · 8 0.11+0.03
−0.03 · · ·
101959 6.97 32 6049 4.39 dn no -0.11 -0.12 4 −0.06+0.08
−0.09 4 −0.17+0.03−0.04 0.50+0.11−0.10
102071 7.97 30 5279 4.53 dn no -0.07 0.08 2 −0.18+0.12
−0.19 0 · · · · · ·
102158 8.06 52 5725 4.49 dk no -0.26 -0.33 0 · · · 2 −0.09+0.04
−0.04 · · ·
102283 8.30 104 6000 4.12 dn no 0.22 0.38 1 0.17+0.08
−0.09 0 · · · · · ·
102361 8.16 84 6290 4.45 dn no 0.17 0.35 0 · · · 1 0.22+0.03
−0.03 · · ·
102365 4.89 9 5630 4.57 dn no -0.26 -0.25 17 −0.01+0.04
−0.04 1 −0.13+0.05−0.05 0.49+0.07−0.07
103095 6.42 9 4950 4.66 h no -1.16 -1.39 3 −0.67+0.07
−0.11 0 · · · · · ·
103417 8.80 51 5532 4.36 dn no 0.18 0.31 0 · · · 4 0.23+0.03
−0.04 · · ·
103432 8.20 37 5641 4.52 dn no -0.10 -0.09 1 −0.01+0.08
−0.11 2 −0.19+0.05−0.04 0.42+0.11−0.09
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103459 7.60 62 5782 4.13 dn no 0.22 0.40 5 0.15+0.06
−0.06 11 0.23
+0.03
−0.03 0.75
+0.12
−0.11
103828 8.44 54 5701 4.28 dn no -0.02 0.04 1 −0.12+0.07
−0.09 0 · · · · · ·
103829 9.24 89 5750 4.36 dn no 0.03 0.20 0 · · · 2 0.25+0.04
−0.04 · · ·
103847 8.07 29 5320 4.63 dn no 0.07 0.06 4 0.03+0.08
−0.08 6 −0.23+0.06−0.06 0.35+0.08−0.08
103890 8.00 64 6203 4.29 dn no -0.06 0.06 1 0.01+0.08
−0.10 2 −0.01+0.03−0.03 0.59+0.14−0.12
104067 7.92 20 4956 4.64 dn no 0.04 0.14 18 0.08+0.04
−0.04 0 · · · · · ·
104304 5.54 12 5565 4.56 dn no 0.16 0.42 26 0.17+0.05
−0.06 18 0.36
+0.03
−0.03 0.96
+0.15
−0.13
104389 8.45 59 5967 4.43 dn no -0.01 0.05 0 · · · 12 −0.04+0.03
−0.03 · · ·
104437 8.62 64 5743 4.35 dn no 0.16 0.29 3 0.04+0.08
−0.15 1 0.14
+0.04
−0.04 0.81
+0.28
−0.16
104556 6.64 55 5051 3.79 dk no -0.27 -0.27 3 0.20+0.03
−0.03 0 · · · · · ·
104588 8.66 84 5781 4.21 dn no 0.28 0.48 2 0.16+0.06
−0.07 4 0.21
+0.05
−0.03 0.71
+0.13
−0.13
104800 9.21 62 5626 4.53 dk no -0.64 -0.75 3 −0.22+0.15
−0.08 3 −0.44+0.05−0.06 0.38+0.09−0.14
105113 6.49 51 5922 3.97 dn no -0.11 -0.04 2 0.01+0.05
−0.05 4 −0.10+0.03−0.03 0.48+0.07−0.07
105279 8.40 80 6008 4.43 dn no 0.24 0.49 2 0.16+0.09
−0.09 2 0.32
+0.03
−0.03 0.92
+0.20
−0.19
– 77 –
Table 6—Continued
Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
105304 9.63 41 4866 4.53 dn no -0.03 -0.02 5 −0.05+0.07
−0.12 0 · · · · · ·
105631 7.46 24 5462 4.57 dn no 0.14 0.23 68 0.10+0.05
−0.04 86 0.04
+0.03
−0.03 0.54
+0.07
−0.07
105844 8.07 42 5453 4.31 dn no 0.20 0.29 0 · · · 1 0.23+0.04
−0.05 · · ·
106088 8.37 106 5604 4.08 dn no 0.35 0.57 1 0.07+0.12
−0.14 5 0.24
+0.03
−0.03 0.93
+0.32
−0.26
106116 7.43 33 5681 4.42 dn no 0.12 0.22 1 0.13+0.06
−0.06 2 0.06
+0.03
−0.03 0.53
+0.09
−0.08
106156 7.92 30 5492 4.58 dn no 0.19 0.30 1 0.09+0.10
−0.11 2 0.17
+0.04
−0.04 0.76
+0.21
−0.19
106949 8.36 100 6071 3.98 dn no -0.07 0.02 1 0.07+0.09
−0.10 1 −0.11+0.03−0.04 0.42+0.11−0.10
107087 8.04 82 6127 4.26 dn no 0.11 0.29 0 · · · 1 0.15+0.03
−0.03 · · ·
107146 7.04 28 5882 4.47 dn no -0.05 -0.05 0 · · · 4 −0.17+0.04
−0.04 · · ·
107148 8.01 51 5797 4.45 dn yes 0.27 0.42 9 0.20+0.06
−0.06 18 0.24
+0.03
−0.03 0.70
+0.11
−0.11
107181 8.43 82 5674 4.14 dn no 0.29 0.47 2 0.17+0.06
−0.10 2 0.24
+0.04
−0.04 0.74
+0.19
−0.12
107211 8.38 67 5909 4.46 dn no 0.33 0.58 1 0.22+0.09
−0.10 4 0.40
+0.03
−0.04 0.94
+0.24
−0.20
108300 9.05 83 5884 4.28 · · · no 0.02 0.15 1 −0.06+0.09
−0.10 1 0.14
+0.04
−0.04 1.00
+0.25
−0.22
108874 8.76 68 5551 4.35 dn yes 0.15 0.27 2 0.20+0.06
−0.07 11 0.21
+0.03
−0.03 0.65
+0.11
−0.09
108916 8.49 55 5739 4.25 dn no 0.08 0.21 1 0.02+0.10
−0.12 1 0.16
+0.04
−0.04 0.86
+0.25
−0.21
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Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
108942 7.91 47 5802 4.40 dn no 0.19 0.41 2 0.14+0.08
−0.12 4 0.29
+0.03
−0.03 0.89
+0.26
−0.18
109202 8.12 65 6029 4.35 dn no 0.20 0.38 0 · · · 3 0.21+0.03
−0.04 · · ·
109286 8.78 52 5663 4.43 dn no 0.09 0.13 1 −0.23+0.11
−0.14 0 · · · · · ·
109331 8.07 71 6186 4.23 dn no 0.04 0.17 2 0.04+0.14
−0.13 2 0.09
+0.03
−0.03 0.71
+0.22
−0.23
109358 4.24 8 5930 4.43 dn no -0.10 -0.11 38 −0.02+0.03
−0.03 61 −0.19+0.03−0.03 0.42+0.04−0.04
109718 9.12 109 5899 4.09 dn no 0.11 0.24 3 0.10+0.06
−0.06 1 0.06
+0.03
−0.03 0.58
+0.09
−0.09
109749 8.08 59 5815 4.27 dn yes 0.19 0.38 9 −0.02+0.06
−0.07 10 0.28
+0.03
−0.03 1.24
+0.21
−0.19
109929 7.64 81 6065 4.12 dn no 0.30 0.48 0 · · · 11 0.31+0.03
−0.03 · · ·
110044 8.99 41 5133 4.34 dn no 0.02 0.02 3 0.04+0.07
−0.15 0 · · · · · ·
110537 7.83 46 5752 4.40 dn no 0.09 0.19 0 · · · 8 0.11+0.03
−0.03 · · ·
110745 8.68 84 6087 4.36 dn no 0.03 0.16 1 −0.03+0.15
−0.19 2 0.08
+0.03
−0.03 0.81
+0.36
−0.28
111031 6.87 30 5806 4.38 dn no 0.26 0.40 4 0.20+0.07
−0.08 11 0.22
+0.03
−0.03 0.66
+0.13
−0.11
111153 7.91 107 6430 4.06 dn no 0.10 0.24 0 · · · 3 0.11+0.03
−0.03 · · ·
111395 6.29 17 5654 4.55 dn no 0.06 0.12 0 · · · 1 −0.01+0.05
−0.05 · · ·
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Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
111515 8.13 33 5399 4.62 dn/dk no -0.43 -0.49 4 −0.10+0.07
−0.07 5 −0.16+0.07−0.07 0.55+0.13−0.12
111528 8.25 95 5737 4.05 dn no 0.06 0.21 1 0.03+0.08
−0.09 1 0.10
+0.04
−0.04 0.75
+0.17
−0.15
111814 8.14 83 5725 4.07 dn no 0.24 0.43 9 0.11+0.05
−0.06 10 0.19
+0.03
−0.03 0.77
+0.11
−0.10
112019 7.69 47 6171 4.42 dn no -0.11 -0.02 0 · · · 2 −0.09+0.03
−0.04 · · ·
112257 7.80 41 5697 4.45 dn no 0.02 0.06 4 0.18+0.05
−0.05 1 0.06
+0.04
−0.04 0.48
+0.07
−0.07
112337 9.08 101 5704 4.26 dn no 0.26 0.46 0 · · · 2 0.33+0.03
−0.03 · · ·
112415 8.75 58 5604 4.28 dn no 0.33 0.47 3 0.22+0.06
−0.15 1 0.29
+0.04
−0.04 0.76
+0.27
−0.13
113039 8.94 68 5831 4.35 dn no -0.04 0.04 1 0.03+0.09
−0.12 0 · · · · · ·
113938 9.16 97 5866 4.14 dn no 0.28 0.45 0 · · · 1 0.26+0.04
−0.04 · · ·
114174 6.78 26 5781 4.51 dn no 0.03 0.13 2 0.09+0.06
−0.08 0 · · · · · ·
114375 8.49 109 5048 3.56 dn no 0.09 0.15 4 0.03+0.06
−0.04 0 · · · · · ·
114613 4.85 20 5782 4.09 dn no 0.15 0.35 0 · · · 26 0.15+0.03
−0.03 · · ·
114729 6.68 35 5821 4.14 dn yes -0.20 -0.22 2 −0.08+0.05
−0.07 1 −0.19+0.03−0.03 0.49+0.09−0.06
114783 7.56 20 5135 4.53 dn yes 0.10 0.18 12 0.10+0.06
−0.05 0 · · · · · ·
114946 5.31 38 5114 3.54 dn no -0.29 -0.17 1 −0.13+0.05
−0.06 0 · · · · · ·
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Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
115589 9.57 66 5259 4.55 dn no 0.16 0.30 1 0.33+0.05
−0.05 0 · · · · · ·
115617 4.74 8 5571 4.47 dn yes 0.09 0.07 131 0.08+0.04
−0.04 132 0.09
+0.03
−0.03 0.65
+0.07
−0.07
116321 7.81 97 6441 4.21 dn no 0.20 0.44 0 · · · 8 0.25+0.03
−0.03 · · ·
116442 7.06 16 5182 4.56 dn no -0.30 -0.36 20 −0.06+0.04
−0.03 0 · · · · · ·
116443 7.35 16 5038 4.58 dn no -0.29 -0.34 64 −0.05+0.03
−0.03 0 · · · · · ·
117122 8.42 51 5640 4.32 dn no 0.01 0.09 1 −0.14+0.11
−0.16 7 0.06
+0.04
−0.03 1.00
+0.37
−0.26
117176 4.97 18 5545 4.07 dn yes -0.01 0.04 40 0.14+0.03
−0.03 28 0.01
+0.04
−0.03 0.47
+0.05
−0.05
117207 7.26 33 5724 4.51 dn yes 0.16 0.34 1 0.20+0.09
−0.10 1 0.20
+0.03
−0.03 0.64
+0.15
−0.14
117378 7.64 39 6014 4.45 dn no -0.04 -0.02 0 · · · 1 −0.12+0.04
−0.05 · · ·
117497 8.76 78 6228 4.13 dn no -0.03 0.06 0 · · · 11 −0.01+0.03
−0.03 · · ·
118034 8.92 94 5859 4.23 dn no 0.22 0.38 1 0.11+0.08
−0.10 0 · · · · · ·
118914 8.89 73 5728 4.30 dn no 0.17 0.25 1 0.13+0.05
−0.06 1 0.10
+0.04
−0.03 0.58
+0.09
−0.09
119824 8.30 45 5739 4.41 dn no -0.08 -0.07 1 −0.10+0.10
−0.15 0 · · · · · ·
120528 8.55 73 5617 4.05 dn no 0.01 0.16 3 0.01+0.06
−0.05 4 0.24
+0.03
−0.03 1.07
+0.15
−0.16
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Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
120666 8.87 76 5781 4.18 dn no 0.14 0.27 3 −0.02+0.06
−0.07 3 0.15
+0.03
−0.03 0.93
+0.16
−0.15
121320 7.89 33 5548 4.54 dn no -0.24 -0.24 2 −0.13+0.09
−0.15 2 −0.18+0.05−0.05 0.56+0.20−0.13
121550 9.32 61 5305 4.46 dn no -0.03 0.04 9 0.12+0.05
−0.05 32 0.14
+0.03
−0.03 0.67
+0.09
−0.09
121579 7.90 109 6389 4.14 dn no 0.07 0.22 0 · · · 4 0.09+0.03
−0.03 · · ·
122255 8.64 93 6210 4.24 dn no -0.08 0.01 0 · · · 4 −0.04+0.03
−0.03 · · ·
122652 7.16 37 6093 4.25 dn no -0.01 0.02 1 0.04+0.05
−0.06 3 −0.04+0.03−0.04 0.52+0.09−0.07
123265 8.35 38 5295 4.44 dn no 0.17 0.28 4 0.25+0.05
−0.05 0 · · · · · ·
123812 9.69 87 5202 4.53 dn no 0.21 0.34 3 0.29+0.06
−0.09 0 · · · · · ·
124106 7.93 23 5117 4.58 dn no -0.13 -0.11 4 0.01+0.05
−0.06 0 · · · · · ·
124292 7.05 22 5501 4.65 dn no -0.10 -0.02 20 −0.01+0.05
−0.04 27 0.01
+0.03
−0.03 0.65
+0.08
−0.09
125184 6.47 32 5691 4.16 dn no 0.25 0.39 3 0.25+0.05
−0.06 7 0.22
+0.03
−0.03 0.59
+0.09
−0.08
125455 7.58 20 5109 4.53 dn no -0.15 -0.13 9 −0.08+0.05
−0.04 0 · · · · · ·
125612 8.31 52 5902 4.47 dn yes 0.17 0.33 0 · · · 17 0.11+0.03
−0.03 · · ·
126053 6.25 17 5640 4.53 dn no -0.29 -0.29 7 −0.08+0.05
−0.06 29 −0.20+0.04−0.03 0.48+0.07−0.07
126203 8.26 80 6101 4.19 dn no -0.05 0.04 1 −0.03+0.13
−0.19 6 0.06
+0.03
−0.03 0.77
+0.34
−0.23
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Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
126614 8.81 68 5594 4.43 dn no 0.46 0.69 11 0.25+0.09
−0.09 24 0.51
+0.03
−0.03 1.17
+0.26
−0.24
126831 7.82 80 6183 3.95 dn no -0.12 -0.05 0 · · · 2 0.01+0.03
−0.03 · · ·
127334 6.36 23 5744 4.37 dn no 0.22 0.36 8 0.10+0.05
−0.05 38 0.19
+0.03
−0.03 0.77
+0.11
−0.10
129010 7.45 66 6052 4.01 dn no 0.06 0.15 0 · · · 1 0.09+0.03
−0.04 · · ·
129191 8.19 54 5817 4.41 dn no 0.22 0.36 0 · · · 2 0.20+0.04
−0.03 · · ·
129471 9.64 102 5688 4.46 dn no 0.28 0.48 2 0.16+0.12
−0.15 0 · · · · · ·
129814 7.52 41 5844 4.41 dn no -0.00 0.06 1 0.12+0.06
−0.07 2 0.07
+0.03
−0.04 0.56
+0.10
−0.08
130087 7.52 55 6057 4.27 dn no 0.24 0.41 1 0.29+0.06
−0.06 1 0.30
+0.03
−0.03 0.64
+0.10
−0.09
130322 8.04 29 5308 4.41 dn yes -0.05 0.04 1 0.05+0.06
−0.06 1 0.22
+0.08
−0.08 0.95
+0.21
−0.21
130672 7.65 75 6229 4.08 dn no -0.00 0.15 0 · · · 1 0.05+0.03
−0.05 · · ·
130992 7.81 16 4833 4.70 dn no -0.07 0.03 26 −0.04+0.04
−0.03 0 · · · · · ·
131156 4.54 6 5570 4.65 dn no -0.07 -0.09 2 −0.06+0.17
−0.13 3 −0.06+0.09−0.11 0.64+0.25−0.29
131183 7.89 56 5656 4.36 dn no 0.09 0.20 3 0.25+0.04
−0.05 7 0.27
+0.04
−0.04 0.67
+0.09
−0.09
131509 7.96 71 5112 3.84 dn no -0.15 -0.07 1 −0.04+0.04
−0.05 0 · · · · · ·
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
131977 5.72 5 4744 4.76 dn no 0.10 0.18 1 0.15+0.06
−0.06 0 · · · · · ·
132130 7.91 67 5391 3.95 dn no 0.09 0.21 0 · · · 1 0.13+0.04
−0.05 · · ·
132133 7.53 87 6154 4.00 dn no 0.04 0.21 0 · · · 1 0.09+0.03
−0.03 · · ·
132142 7.77 23 5122 4.60 dn no -0.30 -0.32 6 0.06+0.04
−0.04 0 · · · · · ·
132173 7.66 48 6254 4.50 dn no 0.03 0.03 0 · · · 5 −0.10+0.06
−0.04 · · ·
133295 7.18 33 6089 4.43 dn no -0.02 -0.05 0 · · · 3 −0.33+0.04
−0.05 · · ·
134319 8.40 44 5662 4.52 dn no -0.12 -0.08 0 · · · 4 −0.02+0.05
−0.07 · · ·
134987 6.47 25 5750 4.35 dn yes 0.24 0.41 15 0.16+0.06
−0.05 20 0.30
+0.03
−0.03 0.86
+0.12
−0.13
135599 6.92 15 5221 4.46 dn no -0.09 -0.07 1 −0.13+0.07
−0.08 0 · · · · · ·
135724 8.27 80 6107 4.37 dn no 0.09 0.26 0 · · · 1 0.07+0.03
−0.03 · · ·
136352 5.65 14 5672 4.58 dn/dk no -0.23 -0.24 4 0.03+0.07
−0.11 0 · · · · · ·
136442 6.34 36 4889 3.91 dn no 0.30 0.51 32 0.43+0.03
−0.03 0 · · · · · ·
136618 7.99 105 5935 4.02 dn no 0.25 0.47 0 · · · 1 0.26+0.04
−0.03 · · ·
136713 7.97 21 4981 4.62 dn no 0.15 0.32 60 0.20+0.04
−0.04 0 · · · · · ·
136925 7.91 46 5717 4.50 dn no -0.14 -0.18 1 0.22+0.05
−0.06 1 −0.05+0.04−0.04 0.34+0.06−0.05
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
137631 7.80 100 6251 3.88 dn no 0.12 0.29 0 · · · 1 0.20+0.04
−0.04 · · ·
137778 7.57 20 5185 4.60 dn no 0.18 0.32 3 0.08+0.10
−0.13 0 · · · · · ·
137985 8.59 98 5856 4.35 dn no 0.33 0.59 4 0.15+0.08
−0.11 3 0.40
+0.03
−0.04 1.13
+0.30
−0.23
138004 7.48 32 5742 4.49 dn no -0.13 -0.06 3 −0.09+0.09
−0.11 6 0.12
+0.04
−0.04 1.03
+0.27
−0.23
138278 8.36 107 5990 4.12 dn no 0.21 0.39 3 0.03+0.08
−0.09 1 0.23
+0.04
−0.03 0.99
+0.21
−0.20
138549 7.96 33 5534 4.43 dn no -0.02 0.08 3 0.01+0.07
−0.08 1 0.16
+0.03
−0.03 0.89
+0.18
−0.17
138600 7.62 87 5904 3.79 dn no -0.07 0.06 6 −0.02+0.05
−0.07 7 0.11
+0.03
−0.03 0.84
+0.14
−0.11
138776 8.74 66 5681 4.31 dn no 0.32 0.51 1 0.25+0.07
−0.09 2 0.41
+0.03
−0.03 0.92
+0.20
−0.17
139457 7.07 47 5957 3.99 dn no -0.42 -0.47 0 · · · 3 −0.28+0.03
−0.03 · · ·
139813 7.30 21 5491 4.71 dn no 0.07 0.11 0 · · · 4 −0.15+0.07
−0.06 · · ·
139879 7.96 55 6060 4.22 dn no 0.25 0.38 1 0.18+0.07
−0.08 1 0.28
+0.04
−0.03 0.80
+0.16
−0.14
139907 8.65 79 5916 4.28 dn no 0.29 0.48 3 0.23+0.08
−0.07 5 0.30
+0.04
−0.03 0.74
+0.13
−0.16
140296 8.69 72 5894 4.37 dn no -0.02 0.04 1 −0.02+0.11
−0.16 1 −0.03+0.04−0.04 0.63+0.23−0.17
140538A 5.86 14 5653 4.44 dn no 0.06 0.11 108 −0.09+0.05
−0.04 34 −0.08+0.03−0.03 0.64+0.08−0.08
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
140913 8.06 47 6048 4.57 dn no 0.07 0.12 0 · · · 1 0.19+0.03
−0.04 · · ·
141004 4.42 11 5936 4.30 dn no 0.09 0.10 0 · · · 1 −0.26+0.10
−0.10 · · ·
141085 8.70 107 5833 4.31 · · · no 0.24 0.55 0 · · · 1 0.42+0.05
−0.04 · · ·
141186 8.77 73 6305 3.99 dn no 0.07 0.18 0 · · · 3 −0.01+0.03
−0.04 · · ·
141937 7.25 33 5847 4.42 dn yes 0.11 0.18 10 0.05+0.05
−0.07 7 0.09
+0.04
−0.04 0.70
+0.12
−0.10
142229 8.08 40 5930 4.50 dn no 0.01 0.03 0 · · · 1 0.01+0.03
−0.04 · · ·
142267 6.07 17 5756 4.48 dn no -0.38 -0.40 11 −0.12+0.05
−0.05 7 −0.24+0.03−0.04 0.49+0.07−0.07
143006 10.21 · · · 5875 4.23 · · · no 0.08 0.18 0 · · · 13 −0.04+0.04
−0.04 · · ·
143174 8.65 59 5864 4.25 dn no 0.09 0.15 34 −0.13+0.04
−0.04 5 −0.01+0.03−0.03 0.83+0.10−0.10
143332 8.00 100 6089 3.78 dn no 0.18 0.29 0 · · · 2 0.25+0.06
−0.04 · · ·
143761 5.39 17 5823 4.37 dn yes -0.14 -0.13 23 0.09+0.03
−0.03 20 −0.08+0.03−0.03 0.43+0.05−0.05
144585 6.32 28 5854 4.33 dn no 0.25 0.43 0 · · · 16 0.26+0.03
−0.03 · · ·
144988 7.16 72 5862 3.86 dn no -0.20 -0.14 1 −0.16+0.07
−0.08 1 −0.24+0.04−0.04 0.52+0.10−0.09
145229 7.45 33 5885 4.37 dn no -0.16 -0.20 1 −0.23+0.14
−0.15 1 −0.26+0.05−0.05 0.60+0.22−0.20
145331 8.36 65 5683 4.50 dn no 0.28 0.51 1 0.38+0.08
−0.09 0 · · · · · ·
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Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
145675 6.61 18 5388 4.52 dn yes 0.41 0.57 14 0.22+0.09
−0.11 78 0.52
+0.03
−0.03 1.26
+0.32
−0.27
145809 6.68 39 5780 4.16 dn no -0.21 -0.21 2 0.10+0.04
−0.05 1 −0.26+0.04−0.04 0.27+0.04−0.03
145934 8.49 · · · 4899 3.19 · · · no -0.01 0.18 2 0.19+0.04
−0.04 0 · · · · · ·
145958B 7.38 · · · 5388 4.57 · · · no -0.06 0.02 37 0.00+0.04
−0.04 11 0.07
+0.03
−0.04 0.73
+0.09
−0.09
146050 7.97 59 5729 4.38 dn no 0.28 0.53 4 0.23+0.06
−0.07 3 0.42
+0.04
−0.05 1.00
+0.18
−0.17
146233 5.49 14 5791 4.41 dn no 0.04 0.10 91 0.01+0.04
−0.04 32 0.03
+0.03
−0.03 0.67
+0.07
−0.07
146434 8.14 78 5974 4.73 dn no 0.09 0.22 1 0.26+0.10
−0.15 1 0.15
+0.04
−0.04 0.49
+0.17
−0.12
146775 7.68 41 5806 4.33 dn no -0.08 -0.03 0 · · · 1 0.04+0.03
−0.04 · · ·
147062 7.59 65 6045 4.24 dn no 0.19 0.41 1 0.23+0.07
−0.07 1 0.24
+0.03
−0.03 0.65
+0.11
−0.11
147231 7.83 40 5636 4.51 dn no 0.03 0.07 0 · · · 1 0.11+0.03
−0.04 · · ·
147776 8.40 21 4880 4.72 dn no -0.26 -0.28 1 −0.09+0.05
−0.06 0 · · · · · ·
147887 7.99 79 5972 4.34 dn no 0.08 0.26 1 0.09+0.10
−0.12 0 · · · · · ·
148238 8.94 82 5858 4.30 dn no 0.05 0.10 1 0.09+0.08
−0.09 1 −0.01+0.04−0.04 0.49+0.11−0.10
148284 9.01 83 5605 4.06 dn no 0.11 0.26 10 0.13+0.04
−0.04 7 0.23
+0.04
−0.03 0.79
+0.10
−0.10
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
148428 7.57 65 5838 4.33 dn no 0.24 0.53 0 · · · 1 0.24+0.03
−0.04 · · ·
149026 8.15 78 6195 4.41 dn yes 0.23 0.48 0 · · · 30 0.21+0.03
−0.03 · · ·
149143 7.89 63 6058 4.45 dn yes 0.25 0.51 15 0.26+0.05
−0.05 23 0.29
+0.03
−0.03 0.68
+0.09
−0.09
149661 5.77 9 5277 4.57 dn no 0.05 0.10 1 0.12+0.07
−0.08 0 · · · · · ·
149724 7.85 55 5738 4.29 dn no 0.36 0.53 0 · · · 1 0.35+0.04
−0.03 · · ·
149750 8.58 80 5781 4.02 dn no 0.14 0.27 3 −0.09+0.12
−0.09 4 0.16
+0.04
−0.04 1.14
+0.25
−0.33
149760 8.82 102 5743 4.36 dn no 0.34 0.57 1 0.17+0.13
−0.18 0 · · · · · ·
149806 7.09 20 5359 4.54 dn no 0.17 0.30 26 0.09+0.06
−0.06 18 0.14
+0.03
−0.03 0.71
+0.11
−0.11
150237 8.66 71 5852 4.18 dn no 0.12 0.20 2 −0.09+0.13
−0.14 1 −0.13+0.08−0.09 0.57+0.22−0.20
150433 7.21 29 5649 4.56 dn no -0.22 -0.25 0 · · · 1 −0.06+0.03
−0.05 · · ·
150437 7.84 55 5811 4.30 dn no 0.28 0.45 1 −0.03+0.10
−0.10 1 0.31
+0.04
−0.03 1.37
+0.35
−0.33
150554 7.67 44 6010 4.29 dn no -0.01 0.02 0 · · · 4 −0.03+0.04
−0.03 · · ·
150698 6.72 47 5878 4.12 dn no 0.16 0.33 1 0.24+0.05
−0.05 2 0.14
+0.03
−0.03 0.50
+0.07
−0.07
150936 8.76 79 5691 4.31 dn no 0.23 0.34 0 · · · 1 0.19+0.03
−0.03 · · ·
151504 8.08 39 5416 4.36 dn/dk no 0.10 0.14 0 · · · 4 0.25+0.04
−0.08 · · ·
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
151541 7.56 24 5332 4.57 dn no -0.18 -0.14 0 · · · 38 0.04+0.03
−0.03 · · ·
151995 8.85 26 4832 4.72 dn no 0.00 0.08 1 0.09+0.06
−0.06 0 · · · · · ·
152125 8.92 66 5625 4.24 dn no 0.08 0.19 7 −0.07+0.08
−0.07 4 0.17
+0.04
−0.04 1.10
+0.20
−0.22
152792 6.81 47 5698 4.03 dn no -0.28 -0.26 0 · · · 3 −0.27+0.03
−0.03 · · ·
153378 8.06 82 5928 4.14 dn no 0.08 0.30 0 · · · 8 0.15+0.03
−0.03 · · ·
153458 7.98 43 5907 4.59 dn no 0.11 0.18 3 0.20+0.07
−0.07 1 0.10
+0.04
−0.04 0.51
+0.09
−0.10
154088 6.59 18 5409 4.46 dn no 0.28 0.42 121 0.17+0.06
−0.05 57 0.36
+0.03
−0.03 0.98
+0.14
−0.15
154144 8.18 74 6050 4.15 dn no 0.19 0.36 0 · · · 17 0.28+0.03
−0.03 · · ·
154325 8.51 66 5803 4.22 dn no 0.07 0.22 5 −0.02+0.05
−0.07 3 0.16
+0.03
−0.03 0.96
+0.17
−0.13
154656 8.53 42 5348 4.47 dn no -0.04 -0.09 4 0.09+0.07
−0.07 1 0.28
+0.07
−0.08 0.97
+0.23
−0.21
154697 7.83 33 5577 4.41 · · · no 0.05 0.15 0 · · · 1 0.14+0.05
−0.05 · · ·
154994 9.50 67 5481 4.44 dn no 0.07 0.16 0 · · · 5 0.14+0.04
−0.05 · · ·
155415 8.29 86 6135 4.23 dn no 0.24 0.47 0 · · · 1 0.34+0.03
−0.03 · · ·
155968 8.41 53 5726 4.42 dn no 0.09 0.22 0 · · · 1 0.17+0.04
−0.03 · · ·
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
156079 7.53 56 5888 4.24 dn no 0.23 0.44 1 0.14+0.09
−0.10 1 0.38
+0.04
−0.04 1.11
+0.28
−0.25
156365 6.59 47 5856 4.09 dn no 0.24 0.42 0 · · · 1 0.30+0.04
−0.03 · · ·
156549 7.91 90 6269 4.20 dn no 0.11 0.34 0 · · · 3 0.18+0.04
−0.03 · · ·
157172 7.84 33 5490 4.53 dn no 0.14 0.24 0 · · · 1 0.08+0.04
−0.03 · · ·
157214 5.38 14 5697 4.50 dk no -0.15 -0.24 6 0.16+0.06
−0.10 0 · · · · · ·
157299 8.16 92 5855 4.15 dn/dk no 0.16 0.34 1 0.23+0.08
−0.09 1 0.19
+0.03
−0.04 0.59
+0.14
−0.11
157338 6.92 32 5961 4.28 dn no -0.09 -0.04 9 −0.03+0.04
−0.04 17 −0.04+0.03−0.03 0.62+0.08−0.07
157347 6.28 19 5714 4.50 dn no 0.03 0.12 56 0.05+0.04
−0.04 49 0.07
+0.03
−0.03 0.66
+0.07
−0.07
158210 8.02 59 6108 4.40 dn no 0.14 0.29 0 · · · 2 0.04+0.03
−0.03 · · ·
159222 6.52 23 5743 4.26 dn no 0.09 0.18 4 −0.13+0.07
−0.10 4 0.14
+0.03
−0.03 1.19
+0.29
−0.21
159868 7.24 52 5623 4.05 dn yes -0.00 0.07 9 0.05+0.04
−0.06 21 −0.12+0.03−0.03 0.43+0.06−0.05
160693 8.39 54 5820 4.51 h no -0.35 -0.44 2 −0.06+0.06
−0.07 1 −0.20+0.04−0.04 0.45+0.08−0.08
161424 7.62 78 5749 4.04 dn no 0.18 0.37 1 0.20+0.07
−0.07 0 · · · · · ·
161479 8.14 46 5747 4.54 dn no 0.23 0.42 1 0.22+0.07
−0.08 3 0.30
+0.13
−0.06 0.75
+0.17
−0.25
161797 3.42 8 5597 4.10 dn no 0.24 0.40 5 0.22+0.06
−0.06 22 0.32
+0.03
−0.03 0.80
+0.12
−0.13
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
161848 8.91 38 5075 4.59 dk no -0.26 -0.28 1 −0.06+0.06
−0.07 0 · · · · · ·
161897 7.60 28 5623 4.58 dn no 0.03 0.06 2 0.11+0.07
−0.08 3 0.07
+0.06
−0.06 0.57
+0.13
−0.12
162232 8.59 74 5534 4.42 dn no 0.12 0.25 0 · · · 1 0.31+0.03
−0.03 · · ·
162808 8.39 62 5982 4.36 dn no 0.11 0.21 2 0.13+0.12
−0.12 1 0.10
+0.04
−0.04 0.59
+0.18
−0.18
163153 6.92 44 5744 4.35 dn no 0.31 0.59 11 0.23+0.07
−0.07 6 0.32
+0.06
−0.04 0.77
+0.15
−0.16
163489 7.83 21 5004 3.13 · · · no 0.04 0.36 12 0.21+0.03
−0.04 0 · · · · · ·
163607 8.00 69 5519 3.91 dn no 0.16 0.28 0 · · · 27 0.20+0.03
−0.03 · · ·
164330 7.72 83 5878 4.39 dn no 0.18 0.43 2 −0.16+0.13
−0.18 4 0.21
+0.03
−0.04 1.47
+0.62
−0.45
164507 6.28 45 5647 3.93 dn no 0.11 0.26 1 0.22+0.05
−0.06 2 0.12
+0.04
−0.06 0.49
+0.09
−0.07
164509 8.10 51 5945 4.42 dn no 0.14 0.29 15 0.00+0.06
−0.06 18 0.10
+0.03
−0.03 0.79
+0.12
−0.12
164595 7.07 28 5745 4.50 dn no -0.06 -0.00 1 −0.03+0.08
−0.10 2 0.01
+0.03
−0.03 0.69
+0.17
−0.14
164922 7.01 21 5385 4.51 dn yes 0.17 0.23 75 0.21+0.04
−0.04 48 0.26
+0.03
−0.03 0.71
+0.08
−0.09
165269 7.29 62 6047 4.09 dn no 0.20 0.38 0 · · · 1 0.35+0.03
−0.03 · · ·
165672 7.77 43 5892 4.43 dn no 0.10 0.24 0 · · · 1 0.16+0.03
−0.03 · · ·
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(HD) (mag) (pc) (K) (cgs)
166435 6.84 25 5843 4.44 dn no 0.01 -0.01 0 · · · 1 −0.09+0.05
−0.04 · · ·
166620 6.38 11 5000 4.47 dn no -0.05 -0.11 22 0.06+0.04
−0.03 0 · · · · · ·
167389 7.38 33 5911 4.47 dn no 0.01 0.02 1 −0.08+0.11
−0.14 2 −0.01+0.04−0.06 0.74+0.25−0.19
167665 6.36 29 6115 4.22 dn no -0.14 -0.12 4 −0.06+0.09
−0.12 1 −0.04+0.05−0.04 0.65+0.19−0.16
168009 6.30 22 5767 4.31 dn no -0.02 0.08 2 −0.12+0.09
−0.11 2 −0.14+0.07−0.07 0.61+0.18−0.16
168443 6.92 37 5580 4.25 dn yes 0.03 0.16 11 0.29+0.04
−0.04 9 0.26
+0.03
−0.03 0.58
+0.07
−0.07
168723 3.23 18 4975 3.29 dn no -0.17 -0.01 1 0.04+0.04
−0.04 0 · · · · · ·
168746 7.95 43 5564 4.52 dn yes -0.01 0.01 1 0.20+0.05
−0.06 1 0.24
+0.04
−0.04 0.69
+0.11
−0.10
169830 5.90 36 6221 4.06 dn yes 0.08 0.17 4 0.06+0.05
−0.05 12 0.17
+0.03
−0.03 0.81
+0.11
−0.10
170174 8.31 · · · 5245 3.11 · · · no 0.09 0.32 1 0.32+0.04
−0.04 0 · · · · · ·
170469 8.21 64 5811 4.39 dn yes 0.24 0.43 1 −0.00+0.13
−0.18 0 · · · · · ·
170512 7.77 57 6147 4.35 dn no 0.14 0.32 6 0.06+0.07
−0.11 2 0.21
+0.05
−0.07 0.90
+0.28
−0.18
170657 6.81 13 5103 4.61 dn no -0.15 -0.14 1 0.05+0.06
−0.06 0 · · · · · ·
171067 7.20 25 5643 4.50 dn no -0.03 0.02 1 0.05+0.09
−0.10 0 · · · · · ·
171238 8.61 44 5460 4.50 dn yes 0.15 0.29 1 −0.11+0.15
−0.26 0 · · · · · ·
– 92 –
Table 6—Continued
Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
171665 7.43 30 5651 4.48 dn no -0.05 0.01 1 −0.10+0.09
−0.11 2 0.04
+0.05
−0.13 0.87
+0.34
−0.22
171918 7.98 57 5775 4.28 dn no 0.18 0.31 1 −0.02+0.10
−0.13 0 · · · · · ·
171999 8.34 37 5312 4.42 dn no 0.18 0.29 1 0.24+0.09
−0.11 0 · · · · · ·
172051 5.85 12 5564 4.50 dn no -0.23 -0.22 33 −0.24+0.04
−0.05 25 −0.23+0.04−0.03 0.65+0.09−0.08
172310 8.44 35 5414 4.60 dn no -0.37 -0.35 0 · · · 2 −0.09+0.10
−0.09 · · ·
172513 7.95 33 5531 4.51 dn no -0.02 0.03 0 · · · 1 −0.01+0.04
−0.06 · · ·
174719 7.51 28 5492 4.38 dn no -0.17 -0.18 1 −0.15+0.12
−0.18 2 0.01
+0.04
−0.05 0.91
+0.40
−0.27
175425 7.90 52 5728 4.08 dn no 0.11 0.16 0 · · · 1 0.10+0.04
−0.04 · · ·
175441 8.32 89 6103 4.08 dn no 0.19 0.36 3 0.03+0.06
−0.09 3 0.21
+0.03
−0.03 0.95
+0.21
−0.16
175541 8.02 127 5055 3.52 dn yes -0.23 -0.04 32 −0.01+0.03
−0.03 0 · · · · · ·
176377 6.80 23 5788 4.40 dn no -0.23 -0.25 19 −0.10+0.04
−0.04 0 · · · · · ·
176414 7.70 82 6256 3.90 dn no 0.01 0.08 0 · · · 2 0.11+0.04
−0.04 · · ·
176982 8.36 95 5524 3.96 dn no -0.14 -0.04 1 0.07+0.05
−0.06 3 −0.08+0.04−0.04 0.46+0.08−0.07
177033 9.92 46 4876 4.71 dn no -0.05 -0.05 1 0.09+0.07
−0.08 0 · · · · · ·
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Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
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177274 8.35 88 6135 4.21 dn no 0.13 0.29 0 · · · 7 0.09+0.04
−0.03 · · ·
177830 7.18 59 4949 4.03 dn yes 0.33 0.69 4 0.41+0.05
−0.05 0 · · · · · ·
178911B 7.97 46 5668 4.55 dn yes 0.25 0.38 7 0.20+0.06
−0.06 0 · · · · · ·
179079 7.95 63 5701 4.17 dn yes 0.21 0.38 46 0.18+0.04
−0.04 33 0.28
+0.03
−0.03 0.78
+0.09
−0.09
179957 6.75 · · · 5676 4.34 · · · no 0.00 0.06 4 0.02+0.07
−0.10 0 · · · · · ·
179958 6.57 · · · 5760 4.39 · · · no 0.05 0.12 8 −0.03+0.07
−0.08 0 · · · · · ·
180684 7.02 58 6090 4.07 dn no 0.00 0.09 1 0.05+0.09
−0.12 2 0.04
+0.03
−0.03 0.62
+0.17
−0.13
181234 8.59 48 5354 4.47 dn no 0.33 0.45 2 0.33+0.06
−0.07 1 0.39
+0.06
−0.06 0.73
+0.15
−0.14
181253 7.51 75 6202 4.04 dn no 0.11 0.23 0 · · · 6 0.15+0.03
−0.03 · · ·
182407 7.77 95 6022 4.02 dn no 0.08 0.20 3 0.09+0.07
−0.10 2 0.10
+0.03
−0.03 0.65
+0.15
−0.12
182488 6.37 15 5453 4.67 dn no 0.12 0.28 17 0.22+0.05
−0.06 38 0.19
+0.03
−0.03 0.59
+0.09
−0.08
182572 5.17 15 5656 4.32 dn no 0.36 0.51 39 0.39+0.04
−0.04 35 0.38
+0.03
−0.03 0.62
+0.07
−0.08
183162 8.06 67 6015 4.30 dn no 0.06 0.22 0 · · · 1 0.12+0.04
−0.04 · · ·
183263 7.86 52 5936 4.40 dn yes 0.21 0.41 14 0.07+0.06
−0.08 1 0.23
+0.03
−0.03 0.92
+0.18
−0.14
183650 6.95 36 5713 4.24 dn no 0.28 0.44 1 0.15+0.10
−0.14 4 0.31
+0.03
−0.03 0.91
+0.31
−0.22
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183658 7.27 34 5798 4.42 dn no 0.04 0.13 7 0.07+0.05
−0.05 3 0.08
+0.03
−0.03 0.64
+0.09
−0.09
183870 7.53 18 5067 4.69 dn no -0.05 0.03 2 0.02+0.07
−0.09 0 · · · · · ·
185144 4.67 5 5246 4.53 dn no -0.15 -0.14 421 −0.06+0.04
−0.03 0 · · · · · ·
185295 8.65 · · · 5223 3.83 · · · no -0.15 -0.05 1 0.05+0.04
−0.05 0 · · · · · ·
186408 5.99 21 5781 4.34 dn no 0.08 0.18 37 0.09+0.04
−0.04 24 0.11
+0.03
−0.03 0.66
+0.07
−0.08
186427 6.25 21 5674 4.36 dn yes 0.02 0.12 40 0.04+0.04
−0.04 26 0.11
+0.03
−0.03 0.74
+0.08
−0.09
187123 7.83 47 5815 4.36 dn yes 0.10 0.21 15 0.08+0.05
−0.05 18 0.08
+0.03
−0.03 0.63
+0.09
−0.09
187237 6.87 26 5831 4.49 dn no 0.05 0.10 3 0.04+0.07
−0.08 1 −0.17+0.06−0.06 0.39+0.09−0.09
187897 7.14 33 5835 4.30 dn no 0.08 0.12 2 −0.02+0.08
−0.10 1 0.02
+0.05
−0.05 0.69
+0.18
−0.14
187923 6.16 27 5726 4.28 dn no -0.08 -0.05 87 0.19+0.03
−0.03 76 0.03
+0.03
−0.03 0.43
+0.04
−0.04
188015 8.24 52 5746 4.45 dn yes 0.28 0.41 3 0.19+0.07
−0.07 9 0.22
+0.03
−0.03 0.69
+0.12
−0.12
188268 8.78 47 5132 4.39 dn no 0.14 0.22 2 0.13+0.10
−0.14 0 · · · · · ·
188298 8.46 53 5766 4.51 dn no 0.00 0.07 1 0.08+0.12
−0.14 0 · · · · · ·
188311 8.93 42 5068 4.42 dn no 0.12 0.20 1 0.26+0.06
−0.07 0 · · · · · ·
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188512 3.71 13 5163 3.79 dn no -0.18 -0.07 12 0.01+0.04
−0.04 0 · · · · · ·
189625 7.34 34 5822 4.43 dn no 0.14 0.25 0 · · · 1 0.13+0.04
−0.04 · · ·
189627 8.11 68 6150 4.26 dn no 0.19 0.37 0 · · · 1 0.25+0.03
−0.03 · · ·
190067 7.15 19 5356 4.61 dn no -0.30 -0.29 61 −0.18+0.04
−0.04 79 −0.21+0.03−0.03 0.59+0.07−0.07
190228 7.30 62 5348 3.98 dn yes -0.25 -0.15 3 −0.04+0.04
−0.05 0 · · · · · ·
190360 5.73 15 5552 4.38 dn/dk yes 0.18 0.31 34 0.25+0.04
−0.04 5 0.29
+0.03
−0.04 0.69
+0.09
−0.09
190404 7.28 15 4973 4.64 dn/dk no -0.44 -0.52 2 −0.17+0.05
−0.05 0 · · · · · ·
190406 5.80 17 5932 4.45 dn no 0.02 0.09 26 0.04+0.04
−0.04 42 0.07
+0.03
−0.03 0.66
+0.08
−0.07
190594 8.35 43 5334 4.39 dn no 0.06 0.10 13 0.18+0.04
−0.04 2 0.28
+0.04
−0.04 0.79
+0.11
−0.10
190821 8.30 100 5853 4.09 dn no 0.12 0.29 3 0.14+0.07
−0.11 11 0.16
+0.03
−0.03 0.65
+0.17
−0.12
190931 9.63 62 5405 4.61 dn no 0.06 0.10 5 0.08+0.07
−0.07 5 −0.16+0.05−0.05 0.36+0.07−0.07
191408 5.32 6 4922 4.58 dk no -0.34 -0.45 69 −0.09+0.04
−0.03 0 · · · · · ·
191785 7.34 20 5140 4.60 dk no -0.10 -0.04 15 0.14+0.04
−0.04 0 · · · · · ·
192020 7.96 23 5194 4.57 · · · no -0.01 0.01 1 0.19+0.07
−0.08 0 · · · · · ·
192148 8.53 58 5626 4.33 dn no 0.17 0.25 1 −0.12+0.12
−0.15 1 0.13
+0.04
−0.04 1.13
+0.39
−0.32
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192263 7.79 19 4975 4.60 dn yes -0.07 0.06 1 0.05+0.07
−0.08 0 · · · · · ·
192310 5.73 8 5080 4.55 dn no 0.00 0.10 42 −0.02+0.04
−0.04 0 · · · · · ·
192343 8.01 65 5839 4.34 dn no 0.18 0.35 0 · · · 2 0.20+0.03
−0.03 · · ·
192344 7.71 62 5772 4.22 dn no 0.20 0.37 0 · · · 3 0.18+0.03
−0.03 · · ·
193690 9.37 64 5559 4.45 dn no 0.18 0.32 12 0.13+0.06
−0.07 10 0.21
+0.03
−0.03 0.76
+0.13
−0.11
193795 8.50 71 5878 4.36 dn no 0.12 0.26 0 · · · 3 0.19+0.03
−0.03 · · ·
193901 8.65 43 5408 4.14 h no -1.19 -1.38 0 · · · 3 −0.52+0.08
−0.14 · · ·
194080 7.71 92 5982 3.70 dn no -0.06 -0.02 0 · · · 2 0.07+0.03
−0.03 · · ·
194913 7.96 93 5797 4.07 dn no 0.15 0.33 0 · · · 3 0.18+0.03
−0.03 · · ·
195019 6.87 37 5788 4.22 dn/dk yes 0.00 0.11 6 0.02+0.06
−0.08 4 0.06
+0.04
−0.04 0.69
+0.13
−0.11
195564 5.66 24 5699 4.16 dn no 0.01 0.14 12 0.19+0.04
−0.04 20 0.09
+0.03
−0.03 0.50
+0.06
−0.06
196124 8.91 30 4886 4.54 dn no -0.04 -0.10 21 −0.01+0.04
−0.05 0 · · · · · ·
196201 8.50 38 5460 4.57 dn no -0.15 -0.10 1 −0.05+0.10
−0.15 0 · · · · · ·
196761 6.36 14 5419 4.54 dn no -0.25 -0.24 16 −0.10+0.05
−0.06 12 −0.15+0.04−0.04 0.57+0.10−0.08
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196850 6.76 26 5790 4.37 dn no -0.11 -0.05 78 0.03+0.03
−0.03 85 −0.10+0.03−0.03 0.47+0.05−0.05
197076 6.43 20 5823 4.47 dn no -0.09 -0.05 47 −0.08+0.04
−0.04 33 −0.17+0.03−0.03 0.51+0.06−0.06
198387 6.29 41 5151 3.84 dn no -0.12 -0.01 6 0.10+0.04
−0.05 0 · · · · · ·
198483 7.67 51 6084 4.46 dn no 0.20 0.36 1 0.12+0.12
−0.15 1 0.27
+0.04
−0.03 0.90
+0.33
−0.27
198683 8.06 82 6169 4.27 dn no 0.18 0.35 1 0.16+0.09
−0.11 0 · · · · · ·
198802 6.38 45 5767 3.96 dn no -0.02 0.10 2 0.14+0.05
−0.05 3 0.02
+0.03
−0.03 0.47
+0.06
−0.06
199019 8.23 34 5560 4.60 dn no 0.01 0.00 4 0.16+0.07
−0.07 5 −0.21+0.06−0.06 0.27+0.06−0.06
199100 7.78 58 5661 4.18 dn no 0.34 0.54 1 0.17+0.09
−0.10 0 · · · · · ·
199476 7.81 29 5470 4.61 dn no -0.30 -0.33 10 −0.05+0.04
−0.07 0 · · · · · ·
199683 8.18 77 6008 4.15 dn no 0.00 0.17 0 · · · 1 0.03+0.04
−0.04 · · ·
199960 6.21 26 5962 4.31 dn no 0.24 0.41 1 0.09+0.08
−0.10 3 0.24
+0.03
−0.03 0.88
+0.22
−0.18
200156 8.76 96 6361 4.04 dn no -0.18 -0.15 0 · · · 1 −0.08+0.03
−0.03 · · ·
200538 7.72 55 6037 4.34 dn no 0.07 0.19 1 0.10+0.08
−0.10 1 0.12
+0.03
−0.03 0.65
+0.16
−0.13
200565 8.39 63 5684 4.37 dn no -0.10 -0.04 1 −0.23+0.13
−0.19 2 −0.05+0.04−0.04 0.95+0.42−0.29
200968 7.12 17 5221 4.61 dn no 0.03 0.11 1 −0.03+0.10
−0.14 0 · · · · · ·
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201219 8.01 35 5653 4.57 dn no 0.09 0.19 2 0.11+0.11
−0.18 4 0.08
+0.04
−0.05 0.58
+0.25
−0.16
201989 7.38 29 5749 4.58 dn no 0.05 0.16 0 · · · 2 0.09+0.04
−0.04 · · ·
202751 8.15 19 4797 4.71 dn no -0.09 -0.06 6 0.08+0.04
−0.04 0 · · · · · ·
202917 8.65 45 5617 4.39 dn no 0.03 0.03 0 · · · 2 −0.01+0.05
−0.06 · · ·
204277 6.72 33 6196 4.37 dn no -0.05 -0.04 4 −0.07+0.10
−0.15 4 −0.07+0.04−0.04 0.63+0.23−0.16
205351 8.41 70 5892 4.20 dn no 0.08 0.20 2 −0.12+0.09
−0.12 0 · · · · · ·
205353 8.18 62 5967 4.39 dn no 0.05 0.18 1 −0.15+0.13
−0.18 1 0.02
+0.04
−0.04 0.93
+0.39
−0.29
205855 8.62 36 5163 4.38 dn no 0.06 0.06 17 0.08+0.04
−0.05 0 · · · · · ·
206116 7.61 54 6133 4.35 dn no 0.18 0.38 2 0.17+0.08
−0.07 3 0.14
+0.03
−0.03 0.58
+0.11
−0.12
206374 7.45 26 5587 4.52 dn no -0.08 -0.06 1 0.04+0.08
−0.10 1 −0.14+0.06−0.07 0.42+0.12−0.09
206387 8.27 54 5852 4.50 dn no 0.15 0.22 0 · · · 2 −0.04+0.04
−0.04 · · ·
206658 7.85 47 5852 4.33 dn no 0.08 0.21 13 0.09+0.04
−0.05 33 0.12
+0.03
−0.03 0.67
+0.09
−0.08
207583 8.28 38 5558 4.55 dn no 0.04 0.09 1 0.10+0.12
−0.14 2 −0.05+0.04−0.05 0.45+0.15−0.13
207832 8.78 55 5740 4.50 dn no 0.14 0.25 17 0.02+0.06
−0.06 25 0.05
+0.03
−0.03 0.67
+0.10
−0.10
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207874 8.19 31 5148 4.50 dn no 0.10 0.17 1 0.27+0.06
−0.06 0 · · · · · ·
208313 7.73 20 5033 4.54 dn no -0.08 0.00 11 0.03+0.05
−0.05 0 · · · · · ·
209203 7.54 47 6214 4.40 dn no -0.07 -0.04 3 0.03+0.05
−0.06 3 −0.13+0.03−0.06 0.44+0.09−0.06
209340 8.51 93 5970 4.03 dn no 0.04 0.15 2 −0.19+0.11
−0.09 1 0.09
+0.04
−0.04 1.20
+0.26
−0.32
209393 7.96 33 5541 4.38 dn no -0.15 -0.19 1 0.06+0.07
−0.08 6 −0.16+0.04−0.06 0.38+0.09−0.07
209458 7.65 47 6099 4.38 dn yes 0.02 0.04 10 0.08+0.05
−0.05 20 −0.07+0.03−0.03 0.45+0.06−0.06
209706 7.80 68 6274 3.24 dn/dk no -0.49 -0.26 0 · · · 3 −0.16+0.04
−0.04 · · ·
210277 6.54 21 5555 4.50 dn yes 0.20 0.29 51 0.30+0.04
−0.04 25 0.27
+0.03
−0.03 0.59
+0.07
−0.07
210302 4.94 18 6339 4.16 dn no 0.08 0.10 0 · · · 15 0.00+0.03
−0.03 · · ·
210312 8.63 55 5760 4.47 dn no 0.18 0.37 0 · · · 1 0.20+0.04
−0.04 · · ·
210320 8.64 57 5563 4.41 dn no 0.08 0.22 1 0.34+0.05
−0.06 0 · · · · · ·
210323 8.43 52 5804 4.39 dn no -0.12 -0.12 0 · · · 4 −0.06+0.04
−0.04 · · ·
210460 6.18 55 5658 3.95 dn no -0.22 -0.14 3 0.06+0.04
−0.04 1 −0.32+0.04−0.04 0.27+0.03−0.03
211038 6.55 38 5009 3.88 dn no -0.13 -0.12 1 0.20+0.04
−0.04 0 · · · · · ·
211080 7.82 81 5820 4.19 dn no 0.28 0.49 0 · · · 2 0.22+0.03
−0.03 · · ·
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211567 9.07 70 5711 4.11 dn no 0.03 0.13 1 −0.07+0.10
−0.11 1 0.11
+0.04
−0.04 0.95
+0.26
−0.23
211810 8.59 61 5519 4.21 dn no 0.08 0.13 10 0.12+0.04
−0.04 7 0.16
+0.03
−0.03 0.68
+0.09
−0.08
212291 7.91 32 5602 4.56 dn no -0.10 -0.11 26 −0.08+0.04
−0.04 27 −0.21+0.03−0.03 0.47+0.05−0.06
212315 7.60 107 6303 4.27 dn no -0.03 0.14 0 · · · 2 −0.04+0.05
−0.09 · · ·
212585 8.03 45 5836 4.43 · · · no 0.08 0.20 0 · · · 5 0.13+0.03
−0.03 · · ·
212735 8.23 51 5556 4.13 dn no 0.23 0.37 1 0.08+0.08
−0.10 1 0.29
+0.04
−0.04 1.02
+0.24
−0.20
212801 7.68 79 5456 3.98 dn no 0.03 0.14 1 0.21+0.05
−0.06 1 −0.03+0.05−0.05 0.37+0.07−0.06
213066 7.71 79 6004 4.11 dn no 0.33 0.55 1 0.18+0.09
−0.11 2 0.30
+0.03
−0.03 0.83
+0.22
−0.17
213472 8.17 64 5799 4.30 dn/dk no 0.14 0.21 0 · · · 1 0.02+0.04
−0.04 · · ·
213519 7.68 43 5832 4.44 dn no -0.01 0.08 1 0.17+0.06
−0.07 1 0.01
+0.03
−0.04 0.45
+0.08
−0.07
214759 7.41 26 5434 4.44 dn no 0.14 0.28 7 0.08+0.06
−0.07 3 0.22
+0.04
−0.04 0.88
+0.17
−0.15
214823 8.06 97 5924 3.87 dn no 0.04 0.14 8 0.02+0.06
−0.07 5 0.10
+0.03
−0.03 0.77
+0.14
−0.12
215032 8.74 70 5973 4.46 dn no 0.07 0.18 0 · · · 4 0.06+0.04
−0.04 · · ·
215578 7.51 · · · 5136 3.37 · · · no 0.14 0.49 2 0.30+0.05
−0.05 0 · · · · · ·
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215625 7.92 53 6073 4.18 dn no -0.00 0.10 0 · · · 1 0.07+0.03
−0.03 · · ·
216083 8.52 104 6010 3.87 dn no 0.28 0.49 4 0.18+0.05
−0.07 2 0.28
+0.03
−0.04 0.79
+0.15
−0.11
216175 7.92 57 6111 4.46 · · · no 0.11 0.21 4 −0.10+0.09
−0.13 0 · · · · · ·
216259 8.29 21 4969 4.81 dn no -0.47 -0.57 39 −0.13+0.03
−0.03 0 · · · · · ·
216275 7.22 31 5863 4.38 dn no -0.14 -0.15 1 −0.22+0.15
−0.23 4 −0.15+0.04−0.04 0.75+0.40−0.27
216772 8.44 84 6146 4.18 dn no 0.12 0.26 0 · · · 1 0.02+0.04
−0.03 · · ·
216783 7.87 79 6078 3.89 dn no 0.14 0.24 0 · · · 1 0.23+0.04
−0.03 · · ·
217014 5.45 15 5787 4.45 dn yes 0.15 0.31 0 · · · 10 0.21+0.03
−0.03 · · ·
217107 6.17 19 5704 4.54 dn yes 0.27 0.47 13 0.26+0.07
−0.07 27 0.32
+0.03
−0.03 0.72
+0.12
−0.12
217165 7.67 43 5936 4.39 dn no -0.03 0.05 3 0.05+0.07
−0.08 7 0.02
+0.03
−0.03 0.58
+0.12
−0.10
217523 7.86 59 5806 3.86 dn no -0.20 -0.17 1 −0.31+0.09
−0.15 4 0.07
+0.03
−0.04 1.50
+0.54
−0.34
217850 8.52 61 5547 4.24 dn no 0.29 0.40 6 0.23+0.05
−0.06 17 0.32
+0.03
−0.03 0.77
+0.11
−0.10
217877 6.68 30 5953 4.29 dn no -0.10 -0.05 2 0.13+0.06
−0.07 3 −0.06+0.03−0.03 0.41+0.07−0.06
218133 7.10 37 5923 4.22 dn no -0.08 0.01 5 −0.05+0.09
−0.07 2 −0.00+0.03−0.03 0.70+0.12−0.15
218168 8.12 48 5879 4.39 dn no -0.05 -0.04 0 · · · 2 −0.09+0.03
−0.03 · · ·
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218209 7.49 29 5585 4.60 dn no -0.31 -0.37 2 0.00+0.07
−0.09 0 · · · · · ·
218445 8.84 93 5787 4.23 dn no 0.24 0.42 3 0.16+0.06
−0.05 4 0.21
+0.03
−0.03 0.71
+0.10
−0.12
218868 6.98 23 5540 4.45 dn no 0.19 0.31 0 · · · 18 0.10+0.03
−0.03 · · ·
219428 8.26 60 6103 4.56 dn no 0.12 0.27 0 · · · 10 0.11+0.03
−0.03 · · ·
219538 8.07 24 5078 4.50 dn no -0.05 0.00 12 −0.05+0.05
−0.05 0 · · · · · ·
219542 7.62 55 5710 4.44 · · · no 0.10 0.22 2 0.09+0.09
−0.10 2 0.09
+0.03
−0.03 0.62
+0.15
−0.14
219770 8.31 103 6108 4.25 dn no 0.18 0.38 1 0.26+0.07
−0.10 1 0.16
+0.03
−0.03 0.50
+0.12
−0.09
219781 8.38 51 5604 4.25 dn no 0.12 0.23 1 0.08+0.06
−0.07 2 0.16
+0.04
−0.04 0.76
+0.15
−0.13
219828 8.04 81 5761 4.04 dn yes 0.12 0.24 2 −0.03+0.06
−0.07 5 0.16
+0.03
−0.03 0.97
+0.17
−0.16
219834B 5.19 0 5168 4.59 · · · no 0.15 0.29 18 0.14+0.05
−0.06 0 · · · · · ·
220339 7.80 19 4975 4.53 dn no -0.24 -0.27 27 −0.19+0.04
−0.03 0 · · · · · ·
220908 7.60 74 6158 4.05 dn no -0.03 0.04 1 0.12+0.08
−0.08 1 −0.06+0.04−0.03 0.42+0.08−0.08
221149 8.27 108 5999 4.06 dn no 0.18 0.39 0 · · · 2 0.18+0.05
−0.04 · · ·
221354 6.76 16 5133 4.38 dn no -0.01 0.08 32 0.10+0.04
−0.04 0 · · · · · ·
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221356 6.50 26 5976 4.31 dn no -0.16 -0.21 2 −0.07+0.09
−0.08 1 −0.24+0.04−0.04 0.43+0.09−0.09
221561 8.06 91 6175 4.29 dn no 0.01 0.17 1 0.09+0.09
−0.11 0 · · · · · ·
222035 8.28 101 5621 3.98 dn no 0.22 0.36 1 0.12+0.06
−0.07 1 0.16
+0.04
−0.04 0.70
+0.12
−0.11
222038 8.41 61 5581 4.12 dn no 0.21 0.34 0 · · · 1 0.27+0.04
−0.04 · · ·
222335 7.18 18 5231 4.54 dn no -0.16 -0.13 4 −0.02+0.04
−0.04 0 · · · · · ·
222391 7.56 80 6127 4.02 dn no 0.06 0.20 3 0.12+0.09
−0.07 3 0.09
+0.04
−0.04 0.58
+0.11
−0.13
222582 7.68 41 5727 4.34 dn yes -0.02 0.05 5 0.06+0.05
−0.05 5 0.05
+0.04
−0.04 0.62
+0.10
−0.09
222697 8.65 43 5361 4.41 dn no 0.05 0.18 0 · · · 2 0.27+0.07
−0.11 · · ·
222986 8.81 72 5949 4.45 dn no 0.20 0.29 11 −0.08+0.07
−0.09 10 −0.00+0.03−0.03 0.75+0.16−0.13
223205 9.59 62 5294 4.36 dn no 0.02 -0.01 3 0.21+0.04
−0.05 0 · · · · · ·
223315 8.78 53 5606 4.34 dn no 0.28 0.39 0 · · · 2 0.19+0.03
−0.03 · · ·
223498 8.34 48 5628 4.58 dn no 0.14 0.27 0 · · · 1 0.19+0.04
−0.04 · · ·
223691 7.86 69 5506 4.08 dn no -0.20 -0.11 1 −0.00+0.04
−0.05 3 −0.07+0.04−0.06 0.54+0.09−0.07
224449 8.95 61 5695 4.40 dn no 0.11 0.25 0 · · · 2 0.23+0.04
−0.04 · · ·
224601 8.66 104 6234 4.02 dn no 0.04 0.15 1 0.05+0.09
−0.11 0 · · · · · ·
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224693 8.23 94 6047 4.26 dn yes 0.24 0.47 24 0.17+0.04
−0.04 17 0.20
+0.03
−0.03 0.68
+0.08
−0.09
225118 8.24 39 5559 4.52 dn no 0.20 0.33 8 −0.16+0.10
−0.13 1 0.02
+0.05
−0.07 0.95
+0.33
−0.24
225261 7.82 25 5265 4.59 dn no -0.31 -0.35 2 0.01+0.05
−0.05 0 · · · · · ·
230999 9.67 99 5665 4.53 dn/dk no 0.15 0.18 2 0.05+0.08
−0.12 0 · · · · · ·
231157 10.22 102 5541 4.38 dn/dk no 0.04 0.11 1 0.26+0.06
−0.06 0 · · · · · ·
232301 8.83 78 6171 4.42 dn no 0.06 0.17 0 · · · 4 0.02+0.03
−0.05 · · ·
233165 9.19 94 6038 4.12 dn no -0.06 0.06 0 · · · 3 0.15+0.04
−0.04 · · ·
233641 9.24 96 6086 4.09 dn no -0.18 -0.09 2 −0.11+0.07
−0.11 1 −0.14+0.03−0.03 0.60+0.16−0.11
234314 9.31 107 5571 4.12 dn no 0.16 0.25 2 0.33+0.04
−0.05 5 0.23
+0.03
−0.03 0.51
+0.06
−0.06
238008 8.87 106 6090 4.26 dn no 0.21 0.44 2 0.10+0.09
−0.11 3 0.23
+0.03
−0.04 0.84
+0.22
−0.19
238069 9.17 106 5904 4.25 dn no 0.19 0.41 0 · · · 4 0.29+0.03
−0.03 · · ·
244992 9.10 70 5916 4.46 dn no -0.01 0.02 3 −0.08+0.09
−0.15 5 −0.08+0.04−0.04 0.62+0.22−0.13
256714 8.82 66 5719 4.26 dn no 0.24 0.40 3 −0.07+0.09
−0.10 0 · · · · · ·
278253 9.09 95 6022 4.27 dn no 0.18 0.36 3 0.04+0.07
−0.09 0 · · · · · ·
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Table 6—Continued
Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
281309 9.19 79 5819 4.33 dn no -0.03 -0.02 0 · · · 3 −0.04+0.04
−0.04 · · ·
283704 9.19 58 5509 4.48 dn no 0.15 0.23 0 · · · 2 0.02+0.04
−0.04 · · ·
355183 9.43 110 5940 4.02 dn no 0.08 0.17 10 −0.00+0.04
−0.06 20 0.09
+0.03
−0.03 0.77
+0.11
−0.09
BD-103166 10.00 · · · 5393 4.68 · · · yes 0.27 0.47 0 · · · 2 0.43+0.05
−0.05 · · ·
GANYMEDE -26.73 0 5770 4.44 dn yes 0.00 0.00 5 0.01+0.07
−0.05 5 0.02
+0.03
−0.03 0.65
+0.09
−0.11
HIP1780 9.09 92 5747 4.20 dn no 0.11 0.25 3 −0.03+0.07
−0.08 2 0.21
+0.03
−0.03 1.10
+0.23
−0.19
HIP5938 7.55 26 5421 4.46 dn no -0.02 0.04 2 −0.11+0.08
−0.10 3 0.02
+0.04
−0.04 0.86
+0.22
−0.18
HIP6276 8.43 35 5421 4.56 dn no -0.01 0.03 2 −0.18+0.11
−0.17 3 −0.09+0.06−0.07 0.78+0.34−0.23
HIP6778 8.74 106 5843 4.14 dn no 0.19 0.35 3 −0.02+0.08
−0.08 2 0.14
+0.04
−0.04 0.91
+0.18
−0.18
HIP7728 9.04 68 5573 4.25 dn no -0.00 0.06 0 · · · 3 0.07+0.04
−0.04 · · ·
HIP7924 8.60 54 5444 4.30 dn no 0.17 0.25 3 0.13+0.09
−0.11 3 0.12
+0.04
−0.04 0.63
+0.17
−0.14
HIP10449 9.08 61 5625 4.67 h no -0.81 -0.91 0 · · · 2 −0.29+0.09
−0.12 · · ·
HIP13447 8.41 74 5819 4.31 dn no 0.20 0.49 0 · · · 2 0.44+0.04
−0.03 · · ·
HIP14113 9.50 102 5753 4.33 dn no 0.28 0.46 3 −0.01+0.09
−0.09 1 0.34
+0.03
−0.03 1.41
+0.32
−0.30
HIP14809 8.51 49 5788 4.44 dn no -0.04 -0.05 0 · · · 1 −0.05+0.05
−0.05 · · ·
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Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
HIP14810 8.52 52 5570 4.40 dn yes 0.24 0.39 45 0.13+0.05
−0.05 42 0.26
+0.03
−0.03 0.85
+0.12
−0.12
HIP19946 9.91 77 5719 4.22 dk no -0.13 -0.19 3 0.08+0.07
−0.06 0 · · · · · ·
HIP20705 9.53 90 6032 4.45 dn no -0.02 -0.01 0 · · · 4 −0.14+0.03
−0.04 · · ·
HIP21091 8.70 67 5782 4.37 dn no 0.02 0.03 1 −0.07+0.13
−0.17 3 −0.07+0.03−0.04 0.62+0.25−0.19
HIP24141 9.46 109 6065 4.32 dn no -0.30 -0.23 1 −0.03+0.10
−0.13 1 −0.21+0.05−0.05 0.42+0.13−0.11
HIP26080 8.76 70 6089 4.45 dn no 0.09 0.19 0 · · · 3 −0.00+0.03
−0.03 · · ·
HIP27793 8.79 51 5699 4.58 dn no 0.12 0.21 1 −0.04+0.13
−0.21 5 0.01
+0.06
−0.04 0.71
+0.34
−0.23
HIP31546 9.95 79 5757 4.57 dn no 0.26 0.37 0 · · · 3 0.05+0.04
−0.04 · · ·
HIP32132 9.23 82 5732 4.55 dn no -0.01 0.09 1 0.10+0.11
−0.17 5 0.05
+0.04
−0.04 0.56
+0.22
−0.15
HIP32892 8.94 93 5686 4.24 dn no 0.15 0.39 0 · · · 3 0.45+0.03
−0.04 · · ·
HIP42731 8.86 104 5811 4.18 dn no 0.08 0.23 3 −0.01+0.07
−0.07 0 · · · · · ·
HIP43151 9.23 77 5885 4.34 dn no -0.20 -0.21 0 · · · 3 −0.16+0.04
−0.05 · · ·
HIP47455 9.08 85 6105 4.43 dn no 0.27 0.49 3 0.16+0.07
−0.07 2 0.28
+0.04
−0.04 0.82
+0.15
−0.15
HIP54498 8.94 77 5833 4.46 dn no 0.03 0.16 0 · · · 4 0.12+0.03
−0.04 · · ·
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Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
HIP55368 9.15 101 6067 4.43 dn no 0.01 0.08 3 −0.04+0.10
−0.14 1 −0.08+0.04−0.04 0.57+0.19−0.14
HIP68461 8.93 79 5716 4.17 dn no 0.33 0.52 1 0.10+0.07
−0.08 1 0.38
+0.04
−0.04 1.22
+0.25
−0.24
HIP73302 8.80 43 5288 4.38 dn no -0.03 -0.10 1 0.11+0.07
−0.08 0 · · · · · ·
HIP89215 10.37 58 5104 4.85 h no -0.82 -0.98 1 −0.33+0.12
−0.17 0 · · · · · ·
HIP90075 8.58 79 5882 4.37 dn no 0.20 0.30 1 −0.01+0.10
−0.15 1 0.06
+0.04
−0.04 0.73
+0.26
−0.19
HIP92922 9.12 99 5624 4.16 dn no 0.31 0.47 2 0.31+0.06
−0.07 0 · · · · · ·
HIP100040 8.37 86 5577 4.29 dn/dk no 0.12 0.28 0 · · · 2 0.31+0.03
−0.03 · · ·
HIP103269 10.28 70 5125 4.29 dk no -1.72 -2.00 2 −0.91+0.10
−0.13 0 · · · · · ·
HIP105904 8.27 94 5993 4.22 dn no 0.26 0.49 0 · · · 1 0.34+0.03
−0.03 · · ·
HIP108056 9.15 104 6169 4.43 dk no 0.16 0.31 0 · · · 2 0.10+0.05
−0.04 · · ·
HIP113207 8.88 98 5637 4.07 dn no 0.22 0.35 0 · · · 1 0.25+0.04
−0.04 · · ·
HIP114914 7.60 54 5708 4.19 dn no -0.00 0.11 1 0.08+0.08
−0.10 1 0.12
+0.03
−0.04 0.69
+0.18
−0.13
HIP115525 9.75 105 5804 4.26 dn no 0.03 0.14 3 0.14+0.06
−0.08 3 0.20
+0.04
−0.04 0.74
+0.15
−0.12
HIP117386 9.81 81 5657 4.46 dn no -0.40 -0.33 0 · · · 3 −0.11+0.04
−0.04 · · ·
WASP12 11.69 · · · 6272 4.37 · · · yes 0.27 0.17 9 0.29+0.06
−0.10 7 0.10
+0.04
−0.06 0.40
+0.11
−0.07
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Namea V b db T c log gc
Pop d Host [M/H] c,e [Ni/H] c NO [O/H]
f NC [C/H]
f C/Of
(HD) (mag) (pc) (K) (cgs)
aNames are HD numbers unless otherwise indicated.
bJohnson V -magnitude and distance from the Hip catalog; where stars were not in the Hip catalog, d and V are
from the Geneva-Copenhagen Catalog (Nordstro¨m et al. 2004); d and V are taken from SIMBAD as a last resort.
cStellar parameters from VF05 and D. Fischer.
dMembership identification taken from Peek (2009)
e[M/H] is computed from all elements heavier than He.
fWe have corrected these abundances a for a systematic trend in temperature (see § 4.1).
